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PART 1: THE DECLARATION

1.1 Site Name and Location - Aerojet-General Corporation, Sacramento Co@udlifornia
Comprehensive Environmental Response, Compensationiabidity Information Sgtem
(CERCLUS) Identification Number CAD980358832.

1.2 Statement of Basis and Rirpose

1.2.1 This decision document presents the United States Environmental Protectiocys\g
(USEPA'’s) Selected Remedyr the Western Groundwater Operable Unit at the Aerojet-
General Corporation (Aerojet) site in Sacramento Cqouddifornia, which was chosen
in accordance with the Comprehensive Environmental Response, Compensation and
Liability Act (CERCILA), as amended e Superfund Amendments and
Reauthorizdion Act (SARA), and to theextent practicable, theNationd Oil and
Hazardous Substances Pollution Contengy Plan (NCP).This decision is based on the
USEPA’s Administréive Record file.

1.2.2 The State of California concurs with the Selected Remedy

1.3 Assessmnt of Site - The response action selected in this Record of Decision (ROD) is
necessaryo protect the public health or welfare or the environment from actual or
threatened releases of hadous substances into the environment; and pollutants or
contaminants from this sitevhich may present an imminent and substatial endangerment
to public health or welfare.

1.4 Description of Selected Rerady

1.4.1This remedial action for \&stern Groundwater Operable Unit (OU-3), addresses
contaminated pundwater bycontainingand remediatinghe contaminatedrgundwater on
the western side of the Aerojet Superfund Site withoarmgdwater Pump and Treatssgm
(P&T) to mitigate the loss of additional drinkingater supplies in a populated area.

1.4.2The site is beinglivided into operable units (OUs) because of the overaioithe
remediation effort and to pedite the remediatiorDue to the impact of contaminated
groundwater on public drinkingrater supplies, the site cleanup strgtisgo gve priority
to containingand remediatinghe contaminatedrgundwater etendingfrom the Aerojet
Site, followed byremediation of on-properigontaminated soil and@undwater.The
containment and remediation of contaminatexligdwater surroundinipe Aerojet Site is
beingdivided into two OUs, the first of which is theeégtfern Groundwater OU to stop the
loss of drinkingwater supplies in the most populated arédse remainingontaminated
groundwater near the boundarf/the Aerojet Site will be addressed in the Perimeter
Groundwater OU with a ROD anticipated in 200zhe scope of the on-propesdypil and
groundwater remediation effort is still beidgtermined but it is anticipated that the size of
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the effort will requireat least four OUs.

1.4.3There are no known source areas or Non-Aqueous Phqisied (NAPLs) in OU-3 and as
a result principal threat waste was not considered for OU-3.

1.4.4The OU-3 remedyncludes the followingctions:

1.4.4.1 Contain contaminated-gundwater off-propertyvithin OU-3 with T in all
contaminated lagrs of the aquifer to prevent further contamination of the aquifer;

1.4.4.2 Contain the contaminatedayndwater on-propertyhich is feedinghe off-property
groundwater contamination at the Aerojet’s propéadyndarythroudh P&T in all
contaminated lagrs of the aquifer;

1.4.4.3 Restore all lagrs of the aquifer between the on- and off-properyaction sgtems
to their beneficial use as a drinkingter aquifer;

1.4.4.4 Treat exracted goundwater usingiologcal treatment for Perchlorate, ultraviolet
oxidation for N-Nitrosodiméhylamine, and ar strippingfor residud Volatile Organic
Compounds (VOCs);

1.4.4.5 The Treated gpundwater shall be dischaddirectlyto the drinkingwater sgtem or
dischar@d b surface war. Any discharg © a drhking water systemshal conply
with Federal Drinkingwater standards as well as California Department of Health
Services, Division of DrinkingVater and Environmental Managent requirements.

1.4.4.6 Water replacement contiegcy planningand implementation shall provide for the
following:

- Develop, implement and aongnt as required a short-term water replacement
contingency plan to replace on a tempordrgsis private and public drinkingater
and irrigation wdl water supplies lost to Aeojet contamination within OU-3;

- Develop and implement a lofigrm water replacement contargy plan for timely
permanent replacement ofisting private and public drinkingzater and irrigtion
well water supplies lost to Aeojet contaminaion within OU-3;

1.4.4.7 Monitor groundwater at drinkingvater wells, irrigtion wells, up-gadient sentinel
wells, to verifyand evaluate plume control, and effectiveness of the remedy

1.4.4.8 Create a poundwater managnent one within OU-3 to maintain water levels and to
preventadversempacton he renedy;
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1.4.4.9 Implement hstitutional Controls Cs) with this remedincludingSacramento County
review of new well drillingpermits; prohibitions on access t@gndwater and
environmental restrictions on the land oveirigythe contaminatedrgundwater; and
notification to drinkingwater suppliers if treated dischartp a drinkingvater supply
exceeds @ifornica Deparnent of Heath Services dmking water acton levels.

1.4.4.1(Provide an evaluation ah-situ bioremediation as a possible revisedumdwater
remedy to augment P&T to dlow USEPA to asess if in-situ bioremediation can
economicallyand effectivelyreduce the time for remedpmpletion. Such a remedy
revision woul be accorplished byan Explanaton of SgnificantDifferences

1.5 Statutory Determinations

1.5.1 The Selected Remedytains the mandates of CEREBection 121 and to the &nt
practicable, the NCPSpecifically the remedys protective of human health and the
environment, complies witheBeral and State requirements that are applicable or relevant
and appropriate to the remedial action (unless justifiea Wwgiver), is cost-effective, and
utilizes pamanent solutions to thenaximum extent possible

1.5.2 This remedyalso satisfies the statutgoyeference for treatment as a principal element of
the remedy(i.e., reduces the tooity, mobility, or volume of hazardous substances,
pollutants, or contaminants as a principal element throegtment).

1.5.3 Because this remeadyill not result in haardous substances, pollutants, or contaminants
remainingwithin OU-3 above levels that allow for unlimited use and unrestricted
exposure but it will take morethan five years to dtain remedial action objectives and
cleanup levels, a poliagview will be conducted within fiveears of completion of the
physical constrution of theOU-3 ramedy to ensuretha theremedy is, or will be
protective of human health and the environment.

1.6 ROD Data Certification ChecKist - The followinginformation is included in the Decision
SummarySection of this ROD (Additional information can be found in the Administrative
Record file for this sitg:

1.6.1 Chemicals of Concern (COC) and their respective health-based concentratioa21;Pag

1.6.2 Baseline risk represented liye COC - Pag?20;

1.6.3 Cleanup levels established for the COC and the basis for these levedsb9Pag

1.6.4 How source materials constitutipgincipal threats are addressed - &48;
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1.6.5 Current and reasonable anticipated future land use assumptions and current and potential
future beneficial uses ofgundwater used in the baseline risk assessment and ROD -
Pag 19;

1.6.6 Potential goundwater use that will be available at the site as a result of the Selected
Remedy Page 38;

1.6.7 Estimated capital, operation and maintenanceNp&nd total present value costs,
discount rate, and the number efys over which the remedgst estimates are projected
- Pag47; and

1.6.8 Key factors that led to selectirige remedy Pag 49.

1.7 Authorizing Signature

Date Keith Takata
Director, Superfund Division

Pag 4 of 70



PART 2 THE DECISION SUMMARY

2.1 Site Nane, Location, and Description:

211

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

2.2

221

Aerojet-General Corporation, Rancho Cordova, California (Agprately 15 miles east
of Sacramento, CA Seedure 2-1). It is bounded on the west bye unincorporated city
of Rancho Cordova and on the easthm®y cityof Folsom.

The CERCILS Identification Number is CAD980358832.
The lead agncyis the USEPA.

The expected source of cleanup monies is enforcement settlement with the Potentially
Responsible Part{PRP).

The major sources of theayndwater contamination are from Aerojet’s facilities up-
gradient of OU-3. There are somesmal Volatile Organic Chamicals (VOCSs) soures off-
propety which ae and will beremediated by separate Stée actions.

OU-3 is approinately 14 square miles in area and includes a small portion of both the
Aerojet industrial facilityand the adjacenbéctive Rancho Cordova Test SItRQTS) as
well as gpproximately 10 squee miles of @mmaercial and residential developed aeas in

the unincorporated communiof Rancho Cordova (seedgere 2-2). OU-3 is not known

to include soil or vadoseome source sites or NAPLOU-3 is just north of the closed
United Stdes Air Force Mather Field, aFederal Nationd Priority List (NP site

Site History and Enforcement Activities:

Aerojet is a whollyowned subsidiargf GenCorp.Aerojet has operated the Superfund
Sitesine 1953, prior to thé&rkesoure Consevation and Reovery Act (RCRA) of 1980.
Operations included manufacturifiguid and solid propellants for rocket engs for

military and commaercial applications and formulding a numbe of chemicals, induding
rocket propellant aants, agcultural pesticides, pharmaceuticals, and other industrial
chemicals.The Cordova Chemical Compaaperated chemical manufacturifagilities

on the Aerojet complektom 1974 to 1979Some wastes were disposed of on-property

in surface impoundments, landfills, deep injection wells, leachate fields, and open burn
areas.In 1979, volatile orgnic chemicals (VOCs) were found in private wells off-
property The most prevalent contaminants negndwater are Trichloroethene (TCE),
Perchlorate, and N-Nitrosodimethelamine (NDMA). 1997, the practical quantitation
limit (PQL) for perchlorate was improved from 400 parts per billion (ppb) to four ppb,
the heah-based conceration assocated with sandard egosure assuptions nade

usingthe low end of th@rovisionalreference dose (RfD) raa@f 0.0001 mfkg-day.

The NDMA PQLhas also been improved from 150 ppb to 5 parts per trillion (ppt) which
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Figure 2-1. Aercjet Superfund Site Map

Page 6 of 70

Figure 2-2. Weslermn Groundwater Opsrable Un
R rreain Enlenyl ol S0Gs

bk Lt CHID

— [ -]

s B S1E Biwnihy




2.2.2

2.2.3

224

is still above the Preliminafgemediation Goal (PRG) of 1.3 ppAs a result of these
improved detection methods it has been determined that perchlorate and NDMA
contamination of goundwater off-propertis exensive. Public drinkingwater wells on
the west side of Aerojet have been removed from service and additional wells are
threatened due tagundwater contamination.

The Aerojet 8e was placed on the NlPAugust 8, 1983.Portions of the RCTSare
considered part of the NRAkhere hazardous substancesiogafly on the Aerojet facility
migrated to or othewise came to belocated on thelRCTS. On ther own initiaive,

Aerojet installed, between 1983 and 1987, fiveugdwater etxaction and treatment
(GET) facilities as a perimeter barrielssgm, primarilyto prevent further off-property
movement of VOC contaminants. Thessteyns have not been fulgffective. Existing
GETs E ad F(which will becomepat of OU-3) wee initially designed onlyto treat for
VOC:s resultingn perchlorate and NDMA reinjection into the aquif@n line 23, 1989,
aPatial ConsentDecree (ED) was engred wih the Unied Sates Eastrn Dsstrict Court

of Cdifornia. ThePCD obligites Aerojet to cmomplee a Remedia

Investigtion/Feasibility Study(RI/FS) for the 8,500 acre main facilit$,820 acreRCTS
area, and three other smaller parcels (Areas 39, 40 and 41) near the main Aerojet facility
where open burning/as conductedThe parties to the PCD are Aerojet General
Corporation, the Department of TioxSubstances Control (DTSC), the Remal Weater
Quality Control Board (RWQCB and the USEPAThe operation, maintenance and
effectiveness evaluation of GETs A, B, E, and Rwvere incorporated in the PCOThe

PCD was modified inuly 29, 1998 to add the contaminant perchlorate and to reduce the
NDMA discharg limit. In December 1998 Aerojet installed, a first of its kind bimal
treatment sstem for perchlorate at GET which achieved full scale operation in
December 1999This treatment stem treats perchlorate to less than 4 ppb, the current
PQL InJduly 1999, GETs E and Were combined to provide for treatment of perchlorate
at GET E etraction wdls and to ald ultraviolet oxidation (UV/OX) treatment capability

to destroyNDMA to 2 ppt.

At the RCTS propertyin 1995 DTSC issued an order to Aerojet requigad and
groundwater cleanupln 1997 the RW)CB issued order 97-093 to Aerojet and
McDonnell-Doudas Corporation, requiringroundwater control and remediation of
perchlorate.To address contamination on the north of Aerojet, in 1996 th@ RV

issued order 96-230 forgundwater control and remediation ebgndwater

contamination not remediated BET D. In 2000, the RWCB issued order 500-718 for
containment and control of perchlorate at GET ID.addition, in 1996, the RQXCB

issued order 96-259 for abatement and remediation of perchlorate off Aerojet’s property

The USEPA and State are igéigtingwith Aerojet to modifythe 1989 PCD to gedite
the cleanup bylividing the site into OUs, bégningwith OU-3, instead of waitingp
complete a sing site-wide RIFS before startingemediation.Completion of the RFS
for OU-3 has proceeded aheadtw# #FCD modificaion.
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2.2.5 American States \&er Co. has filed a lawsuit in State couramgt DTSC and the
RWQCB and a separate lawsuitaagst Aerojet for the reinjection of perchlorate at GETs
E and E Threetoxic tort suits & dso peding against Agojet related to it's Saramento
site

2.3 Community Participation: The RIFS Report and Proposed Plan for OU-3 for the Aerojet
Superfund Site in Sacramento, CA, were made available to the public in NovembeiTh666.
documents can be found in the Administrative Record file of the information repositories
maintained at the USEPA Reg 9 Record Center at 95 Hawthorne St. in Samdtsco and at
the Cdifornia Stae University Sacramento Library. Thenotice of availability of theRI/FS,
proposed plan, date and location for the first public meetngpublic comment period
(December 1, 2000 throhglnuary30, 2000) were published November 30 in ther&8mento
Bee and Grapene hdependentew papers. Therft pubic meetngwas hell Decenber 7,

2000 duringwhich time a second public meetings requested to insure all comments could be
included. The Second public meetinvgas held dnuary17, 2001. Transcripts of both public
meeting are part of the administrative file at the repositories and USEPA'’S response to
comments received at the two public meetiagd written comments are part of this ROD’s
Responsiveness Summarn overview of the proposed plan was presented®PA at both
public meeting and questions were taken &yanel comprised of USEPA, DTSC, RWB

and, at the second meetjr@alifornia Department of Health Services (CADH3)separate
communitymeeting(not on the proposed plan for this remedws held March 22, 2001 which
resulted in the formingf a CommunityAdvisory Group (CAG).

2.4 Scope and Role othe Operable Unit or Response Action:

2.4.1 Aerojet is a larg site with goundwater contamination that has raigd off the Aerojet
property The USEPA and the State have beerotiagngwith Aerojet to orgnize the
siteinto OUs throug amodification to thePCD. The USEPA aticipates theOU
remedial actions will beimplemented by Aerojet.

2.4.1.1 Operable Unit 1steserved for the sitewide ROD upon completion of all the
OuUs. Until the PCD is modifiel, OU-1 is thevehicle for dl RI/FS for thesite

2.4.1.2 Operable Unit 2: Was initiated in 1995 pursuant to a Unilateral Administrative
Order (UAO) for control of off-propertyOC goundwater contaminated on the north

side of the Aerojet SiteOU-2 is also referred to as the American River Qlle UAO

was withdrawn and work for this part of the site was accomplished und&B/Drder
96-230. In July 1998 the American River GET became operational as an interim
groundwater action to contain VOCs not captured on the north side of the Aerojet Site by
theexisting GET D. It is anticipated tha OU-2 will bemerged into OU-5 in thduture

2.4.1.3 Operable Unit:3Vestern Groundwater Operable Unit (OU-3) is the adion
coveredby thisROD. The purpose of OU-3 is to contain and remediabeirgdwater
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contamination on the western side of the Aerojet Siiee water supplyvells have been
lost to goundwater contamination and it is projected that an estimated 13 additional
public water supplyvells could be lost over the ne35 years. Ingestion of goundwater
extracted from the aquifer poses a current and potential risk to human health which is
outside he USEPA's accepéble risk rang.

2.4.1.4 Operable Unit 4: OU-4 will be for remediation of soil armigdwater in Area 41
caused byAerojet’s burningof industrial wastes on 500 acres of propémgyleased
from others.Area 41 has VOC and perchlorate contaminatioraeuigdwater; and
metals and perchlorate contamination in soil.

2.4.1.5 Operable Unit 5: Perimeter Groundwater OU (OU-5) will contain and remediate
groundwater around the remainitigee sides of Aerojet (north, east and south) not
covered by OU-3. OU-5 will includeAerojet's GETs A, B D, theAmerican River GET

and goundwater for Areas 39 and 4lhterim RWQCB orders 96-230, 96-259, and 500-
718 will be incorporated in OU-5.

2.4.1.6 Operable Units 6-9: OUs 6-9 are anticipated to remediate solcamdigater
contamination on-propertyAs part of the pendinBCD RIFS modification for OUs,
Aerojet will assess the number of OUs and pridotyremediatinghe over 300 source
sites contained in the four dipologc groundwater anes on-propertyDense non-
aqueous phase liquids (DNAP&are known to @st in the areas to be coveredthgse
OUs.

2.5 Site Characteristics

2.5.1 Conceptual Site ModeThe ncepual Site Model (CSM) for the rsk assessentand
response action was based on 1) contact with contaminatealdyvater in the future
through use of private or domestic water supphils and 2)calculatinghypothetical
risks assumingresent residential pesure to water purvey supplywells. Residential
exposure throulg water from drinkingvater wells would include irggtion, inhalation
and dermal contact The heah-based concerdtion usedn the rsk assessentare hose
thatrepresenthe currensiate of he pumes as weélas naximum deeced concemations
over the past 2ears of samplingThe major sources of theagindwater contamination
are from Aeojet’s facilities up-gadient of OU-3 whit will be addressel in futureOUSs.
The Aerojet goundwater contamination is deep undeumd at least 60 ft at the eastern
end of OU-3 and slopes downward to the w@ste goundwater does not seep up to the
surface or impact the nearBynerican River.As a result, there are no known receptors
for an ecologcal assessmenDrinking water wells are monitored and removed from
service once contaminated based on California Department of Health Seruiedgioas.
Water on-propertys supplied from an uprgdient off-propertysupplythat is not
conamnaied.
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2.5.2 Overviewof Ste:
2.5.2.1Size: OU-3 is pproxmate 14 squee miles in sizeand haracterized by a
relativelyflat topogaphic surface that slopesngly downward 140 ft. to the west. The
depth to shallow @undwater varies from 40 to 60 ft. in the east to 100 ft. betfowgl
surface in the westThe depth to gpundwater in the deepest éaypf concern, byer E,
varies from 350 to 400 ft.

2.5.2.2Geogaphical and Topagphical hformation The American River meanders in a
generally southwesterlylirection throuf the northwest part of OU-3[he Folsom South
Canal orignates at the southwest end @kke Natoma which is created bymbus Dam,

is located one-quarter to one-half mile north of the Aerojet propertydary In general,
the canal parallels the Aerojet boundamhis concrete-lined canal was intended to
provide water for a nuclear power plant that is currdmipgdecommissioned as well as
various nunicipal and agcultural water users.Other surface wat feaures nclude he
Administration Ditch, Biffalo Creek and the ¥t Area lake (see Fure 2-2). Storm
water runoff from the northern and northeastern part of Aerojeb(igethe OU-3
boundaries) flows throumgthe Administration Ditch or &falo Creek into Vést Area

Lake, which is located in the northeastern corner of OWater from West Area lake

is dischargd to Biffalo Creek and ultimatelyp the American River under a National
Pollution Distarge Elimination Systen (NPDES) pemit.

The Rebd Hill Ditc h traverses theAerojet Sitefrom northeast to southwet and was
constructed to provide water foolg dredgng activities. Treated goundwater from
GET-B, located east of OU-3, is disbarged to theRebd Hill Ditc h, whee it infiltrates
into the gound alonghe southern boundaof the Aerojet Site (seadure 2-2). There
are also a number of lakes, ponds, vernal pools and wetlands locatethdrtcthe
Aerojet Sitetha generally contan waer only duringtherainy season.

2.5.3 Surface and Subsurface Featur@he eastern pat of OU-3 @ntans strutures built as
part of the GETs E andgfoundwater etxaction and treatment facilities and a few other
structures associated with Aerojet operatiodest of OU-3 is located in Rancho
Cordova and has been fullieveloped with residences, commercial buildiagd light
industry The area was part of the 189@ld rush. However, there are no known areas
of archaeadgical or historical feaures.

2.5.4 Sampling StrategyAerojet begn installingmonitor wells in OU-3 area in 197The
first wells were installed at or near potential source sites east of OU-3 to evaluate whether
chemicals had reachedogindwater.From 1980 to 1991, after confirmation of
groundwater contamination, Aerojet installed a series of monitor wells doadnegt of
the source areas and aldatggpropertyboundaries.In the mid to late 1980s, Aerojet
constructed GETs E andrféar its northwestern and southwestern propertydaries.
Monitor wells were installed to measure GET effectiveness anddandwater
characteriation and monitoringluringthe remedial investagion.
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2.5.5

2.5.6

In 1997, usingn improved perchlorate detection method, perchlorate was detected in
several public water suppWells. Aerojet collected samples from 36 public water supply
wells and nineprivate wells. Aerojet instdled aseaies of monitor wdls to dharacterize

the vertical and lateral &ant of perchlorate west of the Aerojet Sitethese wells were

also used to evaluate thetemt of NDMA when NDMA was discovered in GET E in
1998, and subsequentihe GET E rechasgwells. GETs E and kvere combined in

1999 to facilitate perchlorate and NDMA treatment.

Known and Suspected Sources of Groundwater Contaminadioce the early950s,

the Aerojet Sacramento site has been devoted to the development of rocket propulsion
systems to support national defense, spapdoextion, and satellite deplment

activities. Industrial activities at the Aerojet Site have included solid rocket motor
manufacturingand testingliquid rocket enme manufacturingnd testingand chemical
manufacturing Chemicals used in the manufacturangd testingareas on the Aerojet

Site have included chlorinated solvents, propellants, metatkzers, and a varietyf
chemicals produed in thechemical opeations aeas. Aerojet opeating facilities on the
western side of Aerojet include Chemical Plants 1 and 2, Manufactumasgl, 3, 4, and

5. GETs E and Rvere constructed in the mid 8@b contain and treat VOC

contamination on the western side of Aerof8ETs E and Fused reinjection fields as a
component of the syems.As a result, perchlorate was reinjected back into the aquifer at
GETs E and Fand NDMA was reinjected at GET En the RCTS propertya spray

field was operated from December 1984 to Febr@880 and in Augst 1990, to treat
groundwater ettacted from GET Fextraction Wells 4007 and 4060 (formerl@ET F

South) for VOCs.The sprafield did not treat for perchloraté.he suspected sources for
groundwater contaminants are shown oguFe 2-3.

Types of Contamination and Affected Medigeaations a the Aerojet Site have resulted
in the discharg of COC to the vados®uze and the undeilyg groundwater.Although
numerous tges of chemicals have been used historicallyhe Aerojet Site, TCE,
perchbrae and NDMA comprise e chenrcals thatare he nostprevaentand of nain
concern in this opeable unit. TCE was utilized on theAerojet Sitefor deaning and
degeasingpurposes.Perchlorate was combined with a catioar(grallyammonium or
potassium) &d utilized as an oxdizer in solid rodket propdlants. NDMA is a semi-
volatile organic compound (SVOC) that was either an impuiityrydrazine-based liquid
rocket fuels or was formed as a combustion product of these fD#isr chemicals of
concern include breakdown products and contaminants of Ti€&n Fchloroform,
nitrate and nitrite as indicated on the Table 2.1.
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Table 2.1
Types ard Characteristics of Contaminants of Concern (COCs)
.|
Contanmnant/Abbrevation/Categry Source Mobility Carcinognic

Trichloroethlene TCE/ @C Solvent High yes

TetrachloroetheneFE/ VOC Solvent High yes

1,2Dichloroethene/1,DCE/ VOC Solvent/VOC dega- Very High no+
dation product

1,1Dichloroethene/1, DCE/ VOC VOC dega-dation High yes*
product

Vinyl Chloride/VC/ VOC VOC degadation Very High yes
product

1,1,2Trichloroethane/1,P-TCA/ VOC Solvent VeryHigh yes*

1,2,Dichloroethane/1, BCA/NOC Solvent/VOC dega- Very High yes*
dation product

1,1Dichloroethane/1, DCA/NVOC Solvent VeryHigh yes Calif.+

1,1,2Trichloro-1,2,24rifluoroethane Refrigerant High no+

/Freon 113/VOC

ChloroformyCHCI3/VOC Solvent Very High yes

Carbon Tetrachloride/CCl40C Solvent Moderate yes*

Perchlorate/CIl@/Inorganic Anion Oxidizer olid rocket Very High yes @high
fue dose+

N-NitrosodimethylamindNDMA/ Seami- || Impurity/combugion Moderate yes

Volatile Organic of liquid roclet fuel

Nitrate/NO3/Inorganic Degradation product | Very High no+
rocket fuel

Nitrite/NO/Inorganic Degradation product | Very High no+
rocket fuel

Key: * = also hasnon-<cancer rigs;, + = hasnon-<cancer rigs; Calif. = congdered carcinogn byState of
California

The affected media in OU-3 isaundwater.The aquifer has sikayers A throudn F.

Layers C, D and E have been contaminated, wayet. C havingapproxmately sixty
percent of the contaminationayer D thirty-one percent andayer E nine percent.

Layers A and B which appear to be present primariljthe eastern portions of OU-3, are
distinct in onlylimited areas of the western off-propeatga. Layer F has not been
confaminaied. OU-3 islocaked nearlte easrn edge of the Sacranen Valley close b
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the point of contact between the Sierra Nevada metamorphic basement rocks and the
valley sedments. This area $ charactrized byshalow-dipping (generaly less han 1
degee) Cretaceous-, Tertianyand Quaternargge marine and fluvial sediments

overlying steeplydippingJurassic crgtalline basement rockslhe erosional surface of

the basement rock dips to the west beneath OU-3 at apyatety 4 degees.

Groundwater flow directions andaglients have been studied for mgegrs on the
Aerojet Siteand on thedRCTS. During the past several years, monitor wés instdled in
the western off-propertgreas have provided additional data to interp@irgdwater
flow in the off-propertyareas.Potentiometric contour maps datifropm April 1991
throudh March 1998 were reviewed to assess temporal and seasonal trends in the
groundwater flow directionsGroundwater flow in each layis generallyto the west-
souhwest The poéniometric surface raps for Layer C do notshow nany changs in the
groundwater flow directions andagients from 1991 throbigl998. Groundwater
elevations in Byer C decrease from apprioxately 75 to -10 ft. mean sea level (msl)
from east to west across the OU-3 aréhe goundwater flow direction isemerally
west-southwest with deviations in theogndwater flow direction evident in the vicinity
of the GETs E and Extraction, which are screened primanWthin Layer C and to a
lesser etentin Layer D. The averag hydraulc gradient across OU-3 area i
approxmately0.004 foot per foot (20 ft. per mile)n general, the horizontalrgdient is
steepest in the east and flattens to the wEs& averag hydraulic conductivityin the
GET E area rargp from 63.5 to 145.6 ft/dawith a transmissivityf 49,000 to 156,000
galons per dajft. The hydraulic conductivityand transmissivityn the GET Fare
slightly lower becauséhe sednents are fner.

Data collected from numerous aquifer tests in the vicofitBETs E and kvere used to
confirm and refine the ltdyogeologc model on the Aerojet Site/ery few aquifer tests
have been conducted in the western off-propamrtyas, and correlation between the on-
and off-propertyhydrostratigaphic layrs were based primarilgn relative depths,
stratigaphy water levels, and chemical concentratioHydrostratigaphic Layers A and
B, which appear to be present primarithe eastern portions of OU-3, are distinct in
only limited areas of the western off-propeatga. Layers C, D and E appear to be
regonal features and are more easiyrelated between the on- and off-propeartyas.
The cross-setion of OU-3 ha intebedded sands ad day/silt tha result in some
discontinuous water bearihgyers. With 60% of the contaminationayer C is the first
hydrostratigaphic layr that is continuous across OU-Bayer C is composed
predominantlyof sand, sandstone, and minoa\ge! with varyng degees of cementation.
Thin (1 to 10 ft.) interbeds of brown siltstone and @day common.The depth to byer

C ranges from approxnately80 ft. in eastern part of OU-3, to approately 180 ft. in
the west.Layer C rangs in thickness from 50 to 125 ft., with an avertigckness of
approxmately 80 ft. and a southwestertdlyp of approxmatelyl degee. It is saturated
and continuous throingut the OU-3 arealt is separated fromdyer B by an aquitard
that ran@s from tens of feet to over 100 ft. in thickness and frayerlD bya 10 to 45
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foot thick clay and siltstondayer.

2.5.7 Location of Contamination and Potential Routes of Migratidfonitor wels in OU-3
were screened in the most permeable portions of the aquifer on the premise that the
permeable units would act as preferentralugdwater and contaminant pathwayhese
wells have proviled he daha necessaryo constuct a reasonallaccura¢ assessentof
the lateral and vertical e&ent of COC.

Over 40 public and domestic water suppigils (PWSWSs) are located within the OU-3
west of Aegojet and IRCTS (se Figure 2-4). Aerojet collects waer qudity samples from
36 public water supplwells and nine private wells pursuant to the provisions mliix
IV of thePCD. Water qudity daa collected from thePWSWSs wee postel on the
chemical isoconcentration maps for informational purposes and were not used for
conburing becausehtese wdk are screened over sevenalter-bearng layers.

The distribution of COC in the OU-3 area are stipimgfluenced bythe locations of the
source areas, the direction abgndwater flow, and the operations of GETs E and F
Figure 2-4 presents a conceptual model depidtiegnigation of COC from the Aerojet
Site to the western off-propertyoundwater in byers C, D and E.Dissolved COC have
generaly migrated from source areastaed easbf OU-3 areadward GETs E and F and
have also been reinjected thrbugcomplete treatment at GETs E andHerchlorate and
NDMA are now trested a& thecombined GET E/Fthaeby diminating the GET fecility as

a source for the contaminatioRerchlorate is the predominant contaminant in OU-3 and
has been detected irjer C up to 9,000 ft. west of the western Aerojet perimeter.

Becausehe exent of conemnaton is greaestin Layer C (sixty perceny, this layer has
been selected as a representativerlyr the exent of contamination. VOCs were
analyed in goundwater samples collected from over 150 monitor wells screened in
Layer C from &nuary1996 throug December 1998Four VOCs (TCE, 1,1-DCE, 1,2-
DCA and chloroform) were most recentlgtected above UERA and CADHSprimary
Maximum Contaminant évels (MCLs) and two VOCs (1,2-DCE and carbon
tetrachloride) egeeded the EDHS primaryMCL.

2.5.8.1Layer C - Distribution of TCE:Previous investigtions reported TCE
concentrations up to 5,000/ugn the eastern portion of OU-3 area near source
areas (i.e., ines 03, 05, and Chemical Plant 1) located on the Aerojet Site
(Aerojet/Hydro-Search, 1996)Most of the wells located in the source areas were
not sampled within the samplimegeriod. TCE was detected up to 1,00Qugn
the vicinity of the GET E etraction wells. TCE concentrations in the vicinitf
the GET Fextraction wells are higer, gnerallyrangng from 1,000 to 6,000

ug/lL.
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TCE concentrations off-propergnd down-gadient of GETs E and F are
substatially lower than thoseobse&ved on theAerojet Site TCE is praent off-
propertyto the north of GET E and #nds southwest toi@fandel Drive. In this
area, TCE was detected in four public water sup@l}s at concentrations
rangng from 1.2 to 97 uky-.

TCE was detected above the M@L11 monitor wells at elg locations down-
gradient of the etxaction wells near the western Aerojet boundarg south of
the northwestan edge of thelRCTS. Themgority of TCE in this seais
generallyconfined to the Aerojet Site anBCTS, althoug some TCE makliave
migrated just begnd the westerrRICTS boundaryPotential sources of TCE for
this area are outside OU-3 and include the joint propellant burn area and
upgadient sources located on Aerojet.

TCE was detected at relativetyw concentrations (up to 13 Al southwest of

GET E/Frecharge wdls. The TCE in this aea gppears to belimited in aerial and
vertical exent.

Page 16 of 70



In addition to TCE, four VOCs were detected above their respectivesMCL
monitor wells located on the Aerojet Sit€hloroform and 1,2-DCA were

detected down+gdient of line 05/Chemical Plant 1 as far southwest as Chemical
Plant 2. Both compounds were used in these areas and their detections are
consistent with the identification of source sites in these areasadfegt of OU-

3. 1,2-DCE and 1,1-DCE, both potential breakdown products of TCE, were also
detected down+gdient of Chemical Plant lithe 05 as far southwest as Chemical
Plant 2. These compounds are probatiig result of the biolaogal breakdown of
TCE in goundwater in this area.

2.5.8.2Layer C - Distribution of PerchloratePerchlorate anadgs were conducted on
groundwater samples collected from over 150 monitor wells screenegien@
from January1996 throud April 1999. The perchlorate detected imyter C has
the most widespread distribution of aztyemical detected in amf the
hydrostraigraphic layers. Themass of pechlorae in Layer C is estimated to be
1.5x10° pounds.

On the eastern side of OU-3 area, perchlorateyerlC has “stair-stepped” down
from east towest throu@ overlying Layers A and B Perchlorate concentrations
range up to 1,500 and 8,200/ugn the vicinityof GETs E and Frespectively
Groundwater with perchlorate wastexcted from GET E and @hree exraction
wells in Layer C and five in layers C and D).Prior to 1999, the dracted
groundwater was treated for VOCs grlyen rechargl still containing
perchlorate througthe seven GET E andrécharg wells into Layer C and to
some etent Layer D, formingthe majorityof the plume observed west of the
Aerojet Site. The irregilar shape of the perchlorate plume in the northwestern
portion of OU-3 area sggsts some influence from nemal goundwater
pumping The maxmum lateral etent of the perchlorate dowmaglient of the
recharg well field exends west to approxately Zinfandel Drive.

In the area north ofdisom Boulevard, perchlorate data from the public water
supplywells were evaluated to supplement the perchlorate data from monitor
wells. In addition, four nested monitor wells were installed in December
1998/anuary1999 to assess potential magon pathwag for perchlorate and
NDMA in this area.Perchlorate is present irayers C and D in the vicinitpf
public water supplyvells 1015/AC15 (Note: the first well number is Aerojet’s
well number desigation followed bythe Arden Cordova \&er Companywell
number desigation) and 1016/AC16Perchlorate is present irayer C in the
vicinity of public water supplyvells 1013/AC9 and 1014/AC13.
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On the RCTS, perchlorate was detected up to 2,400 ugthe upper portion of
Layer C, within and gnerallydown-gadient of the GET Sprayield and the
propellant burn areaThe lateral etent of perchlorate in this area is relatively
well defined byoff-propertymonitoringwells 30089-90, where onlgw
concentrations of perchlorate were detected up to A3 Uthe western exent of
the southern perchlorate plume iayer C on RCTS has not been delineated for
OU-3, and is beingwestigated under a separate State action.

2.5.8.3Layer C - Distribution of NDMA:NDMA was deected on theAerojet Site near
Line 05/Chemical Plant 1, alotige northern and northwestern Aerojet Site
boundaries, and in onetexction well (4140) located at GET INDMA was also
detected off-propertgown-gadient of the GET E épaction and in rechaeg
wells and in two public water supplyells.

The presence of NDMAniLayer Cin the area of st Area Lake sugjests
NDMA has migated downward from ovelilyg Layers A and Bwhere NDMA
was dso deected. Someof theNDMA in these layers ha migated to theGET E
extraction wells and was rechadythroudn the rechargwell field. Portions of
the NDMA plume north of GET E was not capturedliy extraction wells
resultingin theNDMA plume west of GET E.

Characteriation of NDMA in the off-propertyareas is complicated ltige very
low health-based concentraions (i.e pat per trillion) and theabsence of awdl-
defined sourceThe majorityof NDMA in the off-propertywells was detected in
Layer C. Detections ofNDMA at 0.034 ug_ in Well 30087 and 0.015 ug in
public water supplyvell 1140/AC11 shows that NDMA has maged westward.
NDMA was also reported in two of 20 ansdg on V| 1142/AC14. Nested
monitor Wells 30128-30 and 30131-3 were drilled between Wells 1140/AC11 and
1142/AC14 to evaluate the kxys) throudn which NDMA was migating

NDMA was not detected in arof the sixwell completions (three indyer C, one
in Layer D and two in layer E) at this location.The absence of NDMA in these
wells and upgpdient Wall 30122-3, combined with the presence of NDMA in
Wells 30137-8, 1204, 1467, sgepts the NDMA is present in relativedlgin
lenses, within Layer C.

2.5.8.4Layer D - COC Summary-ayer D contamination is appraxately4.6 square
miles in area and represents appraately 31 percent of the total contamination.
The main contaminant is perchloratetesdingin a narrow plume to halfway
between Sunrisedilevard and ihfandel Avenue, with a marum
concentration off-propertgtetected at 600 pphn layer D, both TCE and NDMA
extend off-propertyslightly to the northeast with marum detected
concentrations of 15 ppb and 0.43 ppb respectively
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2.5.8.5Layer E - COC Summaryl ayer E contamination is approratelyone square
mile in area and contains appimately9 percent of the total contaminatiom
layer E, onlya small portion of perchlorate, TCE, and NDMA contamination
extends off-property NDMA extends the furthest in a narrow plume which does
notreach &nrise Boukvard. The maximum deectked off-propery concentatons
are: perchlorate at 400 ppb, TCE at 220 ppb, and NDMA at 0.08 ppb.

The maxmum concentrations of COCs (within the 1996-1998 time frame) in each
layer of the aquifer on- and off-properye summared in Table 2.3.

All OU-3 contaminants ae present in thedissolvel phaeand will continueto
migrate with goundwater to the west and southwest thiotlng process of
advection. Dispersion, retardation and biologl degadation will affect
contaminants to some deg. The estimatedrgundwater velocities raegrom
45 to 851 ft. pergar. Since the gbundwater velocities are relativetygh,
groundwater advection is the dominant process that will affect thextioig of
perchlorate.Perchlorate has been detectediatahdel Drive.
Trichloroethyene’s flow rate is more retarded than perchlorate but it has also
reached ihfandel Drive, but to a more limited text than perchloratdNDMA
has not been detected as far off-propasgyl & or perchlorate NDMA extends
south of Sunrise &ulevard in the area of Higvay 50.

2.6 Current and Potential Future Land and Resouces UsesThe Aerojet Superfund Site is
desiqated as a Special Plannidgne (SPX with multiple uses from propulsion sgms
testingto office use. The SP&as provision for future development under the Sacramento
CountyLand Use Master Plan which would allow for residential uBee on-propertyart
of OU-3 (buffer-one land free of soil contamination but underlaircogtaminated
groundwater) is proposed for development aseatisesidential and commercialhe land
immediatelyadjacent to the site is entiradgned as heavand liht industrial. The area
further to the west and south of the El Doradeeay(Highway50) is desigated as an
industrial-office park ane. The area north of Higvay 50, south of the American River and
west of Sunrise Bulevard is mned appronately90 percent residential and 10 percent
commercial. The aread the easbf Sunrise Boukvard, sout of the American Rver and
north of Highway50 is approknately40 percent industrial and 60 residentihe
American River Flood Rin and the eds of the adjacent bluffs are desaged as
recreational anes. The Rancho Cordova area is fullgveloped with residential and
industrial propertieslt is anticipated that the current land uses will continue into the future.

The aquifer, of which OU-3 is a vesynall part, is eixemelylarge and etends begnd the
city of Sacramento, ove 15 miles avay to thewest. Theten squae miles of ajuifer in OU-3
off Aerojet propertyis currentlyused for drinkingvater (Federal Groundwater
Classification 1A) and demand on the aquifer i®ging. The on-propertyortion of OU-3,
approxmately4 square miles, is mostiyndeveloped at presenthe on-propertyortion of
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OU-3 obtains its water from the Citf Folsom, an up-@gdient source that is not
contaminated and presentigs a reserve forgwth. The need for drinkingater for the on-
propertyportion of OU-3 is epected to increase over the h2g years as it is developed.
The Scranenb areas experiencng significantgrowth. The coraminaion if notcontained
will continueto flow to thewest cntaminaing moreof thedrinking water aquifer. Thirteen
PWSW are projected to be lost in the h&6 years.

2.7 Summary of Site Risks The aquifer, of which OU-3 is a small part, is used as a drinking

water source.Presentconamnaion exeeds bdt USEPA’s accepéble cancer gk ran@

and the non-cancer hed indexof one. Table 2.2 summares the on-propertgnd off-
propertyrisk associated with use ofagindwater in five of the sikydrostratigaphic layrs.
Samplingresults indicate &yer F has not been impacted BYDC and layers A and Bare

distinct in onlylimited areas off-propertyThere are no potentialsignificant completed

exposure pathwafor ecologcal receptors.This ROD response action is necesgary

protect the public health or welfare or the environment from actual or threatened releases of
hazrdous substances into the environment; and pollutants or contaminants from this site
which maypresent an imminent and substantial endemgnt to public health or welfare.

2.7.1Summary of Human Health Risk Assessnidme: Risk Assessment assesses the human

health risks from hyothetical eposure to goundwater byuture residential (both adult and
child) recepors if no aciton were éken. It provides he bass for &king acion and

identifies the contaminants andp@sure pathwagthat need to be addressedthy

remedial action.This section of the ROD summaegzthe results of the baseline risk
assessment for this sit€xposure pathwasjinclude ingstion, dermal contact while
showeringand inhalation of volatiles Discharg to surface water on-site will comphyth
the substantive requirements of an NPDES Permit (See Table 2.15); desichangface
water off-site will require an NPDES Permit.

Table 2.2 - Sunmaries On- and Off-Property Risk by Groundwater Layer OU-3
Maximum On-PropertyRisk' Maximum Off-PropertyRisk'
Hydrogratigraphic Cancer Non-Cancer Fhzard Cancer Non-Cancer Hazard Indé
Unit Index’

A 9.4x10°® 610 NA NA

B 9.4x10°® 1800 NA NA

C 1.1x10? 2200 4.1x10* 670

D 5.1x10°® 1600 4.3x10* 44

E 1.3x10° 46 2.5x10* 36

Not gpplicable as layers A and B ae distind in only limited areas off-propety.

Figures repesert the maximum risk if water containing the meximum levels of eachcontaminart presei in a layer was
used.

Expressedas a miltiple of the Nan-Carcer Hazardndex of 1.00.
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2.7.1.1 Identification of Chenical of Conern: Themaimum level of contaminants of

concernm each hglrostatigraphc layer on-propery and off-propest was useda
calculate the masnum potential risk.Table 2.3 provides the list of COC hyuifer
layer and the maixnum level of goundwater contaminatiorfigure 2-4 also shows
the maxmum exent of contamination in each kg and is supported liie RIFS
AppendixB, Tables .1 throudp B2.10.

Table 2.3
Summary of Chemicals of Concern and Medium-Specific Exposure Point Concertrati ons
Scenaio Timeframe Current
Medium: Groundwater
Exposure Chamical of Concen Concentration Detected Units Frequency Exposure Pant Exposue
Point of Detection (Pt) Pt
% Concentration Concentr
Minimum Maximum ation
Units
On-Property 1,1,27CA 13 1.3 ug/L 13 13 ug/L
Layer A
1,2-DCA 15 950 29 950
1,2-DCE 2 10 23 10
CHC13 2.8 230 26 230
PCE 0.82 0.82 3 0.82
TCE 3 82 33 82
Perchlorate 4.1 75 42 75
NDMA 0.019 0.16 24 0.16
Nitrate 0.26 219 mg/I 100 219 mg/I
Nitrite 0.07 22 38 22
On-Property 1,1,2TCA 15 15 ug/l 0.5 15 ug/l
Layer B
1,1-DCA 18 1.8 0.5 18
1,1-DCE 13 48 2 48
1,2-DCE 1.9 120 4.5 120
CC14 14 1.4 0.5 14
CHC13 0.78 350 21 350
Freon 113 1.1 11 0.5 1.1
PCE 1.2 21 1 2.1
TCE 0.51 9400 35 9400
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Table 2.3

Summary of Chemicals of Concern and Medium-Specific Exposure Point Concertrati ons

Scenaio Timeframe Current

Medium: Groundwater

Exposure Chamical of Concen Concentration Detected Units Frequency Exposure Pant Exposue
Point of Detection (Pt) Pt
% Concentration Concentr
Minimum Maximum ation
Units
“ Perchlorate 4.1 11000 “ 67 11000 “
NDMA 0.041 0.32 33 0.32
“ Nitrate 0.57 1 mgy/l 100 11 mg/|
Nitrite 0.56 0.56 25 0.56
On-Proerty 1,1-DCA 0.67 1.3 ug/l 2 13 ug/l
Layer C
“ 1,1DCE 0.56 63 “ 7 63 “
1,2-DCA 0.94 160 3 160
“ 1,2-DCE 0.71 41 “ 12 41 “
CC14 0.66 0.66 0.2 0.66
“ CHC13 0.53 670 “ 22 670 “
Freon 113 0.34 5.4 4 5.4
“ PCE 0.51 5.9 “ 4 59 “
TCE 0.52 5300 50 5300
“ Perchlorate 5.5 8200 “ 46 8200 “
NDMA 0.024 0.39 28 0.39
“ Nitrate 0.16 7.8 mg/l 100 7.8 mg/l
Nitrite 0.08 0.08 7 0.08
On-Property 1,1-DCA 11 1.7 ug/l 1 1.7 ug/l
Layer D
“ 1,1-DCE 0.6 14 “ 4 14 “
1,2-DCA 1.2 4.7 4 4.7
“ 1,2-DCE 12 25 “ 9 25 “
CHC13 0.57 460 17 460
“ Freon 113 0.32 5.4 “ 5 54 “
PCE 0.6 5 5 5
“ TCE 1.1 1500 “ 27 1500 “
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Table 2.3
Summary of Chemicals of Concern and Medium-Specific Exposure Point Concertrati ons

Scenaio Timeframe Current
Medium: Groundwater

Exposure Chamical of Concen Concentration Detected Units Frequency Exposure Pant Exposue
Point of Detection (Pt) Pt
% Concentration Concentr
Minimum Maximum ation
Units
“ Perchlorate 4.7 8700 “ 44 8700 “
NDMA 0.028 1.3 “ 57 1.3
“ Nitrate 0.068 6.7 mg/l 67 6.7 mg/l
On-Property Chloroform 1.6 1.6 ug/l 0.5 1.6 ug/l
Layer E
Freon 113 1.1 13 “ 1 1.3
“ TCE 0.92 84 “ 17 84 “
Perchlorate 4.8 610 ! 21 610
“ NDMA 0.0098 0.38 “ 57 0.38 “
Nitrate 0.31 6.6 mg/| 10 6.6 mg/I
Off-Property 1,1DCE 2.6 9 ug/! 22 9 ug/l
Layer A
“ 1,2-DCE 50 210 “ 22 210 “
PCE 0.65 4.4 “ 25 4.4
“ TCE 3 630 “ 47 630 “
\ 8.4 130 “ 22 130
“ Perchlorate 6 20 “ 14 20 “
Nitrate 13 6.9 mg/I 100 6.9 mg/I
“ Nitrite 0.23 1.1 “ 100 1.1 “
Off-Property 1,2DCE 0.59 0.59 “ 1 0.59
Layer B
PCE 0.51 1 “ 5 1
“ TCE 0.53 1.2 “ 32 1.2 “
Perchlorate 4 15 “ 5 15
“ Nitrate 11 28 mg/l 100 28 mg/I
Nitrite 1.8 2.4 “ 33 2.4
Off-Property 1,1-DCE 1.1 3.9 ug/! 3 3.9 ug/l
Layer C
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Table 2.3

Summary of Chemicals of Concern and Medium-Specific Exposure Point Concertrati ons

Scenaio Timeframe Current

Medium: Groundwater

Exposure Chamical of Concen Concentration Detected Units Frequency Exposure Pant Exposue
Point of Detection (Pt) Pt
% Concentration Concentr
Minimum Maximum ation
Units
“ CHC13 0.66 28 “ 7 28 “
TCE 0.6 88 25 88
“ Perchlorate 4 8700 “ 51 8700 “
NDMA 0.061 0.25 25 0.25
“ Nitrate 0.89 12 mg/l 100 12 mg/|
Nitrite 0 2.6 26 2.6
Off-Property TCE 1 15 “ 18 15 “
Layer D
“ 1,2-DCE 23 23 “ 1 23 “
VC 18 1.8 1 18
“ Perchlorate 4.1 600 “ 22 600 “
NDMA 0.021 0.43 20 0.43
“ Nitrate 1.3 9.4 mg/| 71 9.4 mg/l
Nitrite 0.06 0.12 21 0.12
Off-Property 1,1DCE 2.3 2.3 ug/l 2 2.3 ug/l
Layer E
“ 1,2-DCE 1 7.8 “ 6 7.8 “
TCE 0.92 220 36 220
“ Perchlorate 390 400 “ 15 400 “
NDMA 0.015 0.08 15 0.08
“ Nitrate 1 7.1 mg/I 29 7.1 mg/l

Key: udl = ppb, ny/l=ppm

This table presents the chamicals of concan (COC) and epasure paint concentrations for each d the COCsdeected in groundwater. The
table includes therange of concentration deected for each CCLC, aswell asthefrequency of deection in pecent. The table shows there ae
15 CCC o which pechlorate NDMA and TCE are the predominant CCC.
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2.7.1.2 Exposure AssessmerfExposure pathwaginclude ingstion, dermal contact while
showeing and inhdation of voldiles. It was assume tha maximum cntamination
levels are contained in overlappipmes (All contaminants in a leyare summed
at the maimum concentration level), which mapt occur at angiven well. Thus,
themaimum risk mg beoveestimaed. Average hedlth-based concentraions
were not @culated dueto thecomplexity of theeffort and thefact tha the
calculated risk eseeds the $erfund acceptable ramg

For these calculations, it was assumed that child and adult residente reppsed
to on-propertyand off-propertygroundwater from ingstion, dermal contact while
showering and inhalation of volatile chemicals duringn-ingestion goundwater
use (i.e., showeringvashing bathing cooking. The intake for the child resident
scenario was based onpasure as a child for syears. The intake for the adult
resident scenario was based opasure as a child for syears and as an adult for
24 years for a total duration of 3@agrs. The exosure frequencyas assumed to be
350 dag/year. Body weights of 15 kgand 70 kgvere used for the child and adult,
respedtvely. Specfic sandard egosure assuptions used for each p&sure rowg
are provided below.

Ingestion Drinking water ingstion rates recommended BBEPA (USEPA,
1991) were usedrfbestion rates of 1 liter/ddpr a child and 2 liter/dafor an
adult resident).

Dermd Contact While Showeing A total bodysurface area of 20,000 émas
used for adult residents (USEPA, 199Er the child resident, a total body
surface area of 6,600 émwas used (USEPA, 1992)n exposure time of 0.2
hours/daywas used, assumirig2 hours per event and 1 event per (#SEPA,
1989). The dermal permeabilityoefficients for the ompic COC in goundwater
were obtained from USEPA’s Dermal gosure Assessmenhtérim Guidance
(USEPA, 1992).

Inhalation of Volatiles DuringNon-ingestion Groundwater Usén accordance

with USEPA giidance, amodé presented in theHuman Hedlth Evduaion

Manud, Pat B: Development of Risk-Based Prdiminary Remediation Goads
(USEPA, 1991) was used to calculate inhalation intakes throag-inggstion

water use.lt should be noted that the model is meant to be applied to household
non-ingestion use in gneral and not specificallyp showering

In accordance with UEPA guidance, indoor inhalation rates of fivé/dayand 15
m3/daywere used fortte chid and adulresdentscenaibs, respectely. These
inhalation rates are dailgpdoor inhalation rates which take into account non-
ingestion household water uses (showericgpking washing etc.).
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On-propety there are no siquificant aurrent or futurepotentially complded

exposure pathwamwithin OU-3. There are no known source sites in OUTBe

City of Folsom supplies uprgdient potable and non-potable water to Aerojdte
potential pathways also remote for future pgthetical workers and owners for the
portions of the main Aerojet facilithat maybe sold for development because
institutional controls will limit access to contaminatedundwater throug land

use covenants and Aerojet will retain the watdntsdor goundwater.

Construction workers @avatingon-propertyare not anticipated to contact
contaminated pundwater because the shallowasiugdwater in the OU-3 area is
at depth of 50 ft. bgy well below the normal @ected constructionone of 10 ft.

bgs. Soil gas samplingn OU-3 did not detect vapor diffusion risk for indoor air.
The potential pathwafpr industrial workers at GETs E/F is not complete because
thetreatment plant opeates & a*“closal systan” and thee is vay limited potentia

for workers b contctthe waer.

There are several potentiatpmplete egosure pathwas/off-propertyfor untreated
or incompletelytreated contaminatedaundwater.Groundwater beneath the OU-3
area is used as a source of potable and non-potable water and the pathway
human anddr ecobgical recepors s potenially conplete if there § no reatment of
the contaminatedrgundwater or monitoringp remove the contaminated drinking
water wells from serviceAerojet, the water purveys, and the CADH®onitor
public and private water supplyells to ensure that concentrations of chemicals do
not exceed acceptable health-based lev@&lsere are no known laggscale
agicultural or other uses ofgundwater that could result in a potentiaignificant
completed egosure pathwafor ecologcal receptorsNo impacts to indoor air or
construction workers are likegince contaminatedgundwater is even deeper off-
propertythan on-property There are no known seeps or artesiamugdwater
sources of contaminatedogindwater for ecolagal receptors at nearlsyrface
waters.

The treated gpundwater magither be dischagegl directlyto a drinkingwater

systemor o surface war. Any use of he teaed waer as drnking water shal
complywith Federal Drinkingvater standards as well as CADHS$juirementslf

the reaktd waer is dischar@d b surface wa on-ste, this discharg shal conply

with the substantive requirements of an NPDES Permit (See Table 2.15); or if the
dischare is off-site, it will require an NPDES Permithus, under either option,
there will be no potatia exposurepahways.

2.7.1.3 Toxicity Assessmenthetoxicity assessmat of theCOC is ontaned in the
following Tables 2.4A throug F and supported bhe RIFS AppendixB, Tables
B.5.1 throud 18. Due to the volume of data, the Risk Charactgian Summary
Tables 2.4.C througF for cancer and non-cancer are presentedfonlghe worst
layer in the aquifer, Byer C. The USEPA toicity values, known as non-
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carcinognic reference doses and carciig slope factors, are obtained from

USEPA'’s htegated Risk hformation Sgtem (RIS), Nation Center for

Environmental Assessment (NCEA) througugust 1999, and Health Effects

Assessment Summaifables (HEAST).If data are available from more than one of

these sources the preference is to B8 first, followed byNCEA followed by
HEAST.

In the case of 1,1-Dichloroethane (1,1-DCA), California EPA has developed a

carcinognic slope factor and 1,1-DCA was evaluated both as non-caecinog
(usingUSEPA toxcity values) and as a carcireag(usingCalifornia EPA toxcity
values). The RIconcluded that metals in OU-8ogindwater are naturallyccurring
The meximum detecied concemtition of each OC from the pas® years of
groundwater monitoringvas used to assess risks for on- and off-propedsptors.
When catulating risks for currenoff-site recepors, he GOC list from the waer
supplywell with the hidnest number of COCs was used when detected

concentrations were below MGLThe exosure point health-based concentration

was conservativelgssumed to be equivalent to the MCL

Table 2.4A - Carcer Toxicity Data Summary

Pathway: Ingestion, Dermal

Chanicals of Concan | Ora Cance Sope Dermal Cance Slope Factor | Weight of Evidence/ Souce Date

Facta Slope Factor Units Cancer Guideline

Description

Pechlorae B, NCEA 12/02/92
NDMA 5.1E+01 5.1E+01 day/(mg/kg) B, IRIS 01/31/87
TCE 1.1E-02 1.1E02 B-C NCEA 06/87
PCE 5.2E-02 5.2E02 B-C NCEA 06/87
1,2,DCA 9.1E02 9.1E-02 B, IRIS 03/31/87
1,1,2TCA 5.7E-02 5.7E02 Cc IRIS 03/31/87
1,1DCA C IRIS 10/01/90
1,1DCE 6.0E-01 6.0E01 C IRIS 03/31/87
Chloroform 6.1E-03 6.1E-03 B, IRIS 06/30/88
Vinyl Chloride 1.5E+00 1.5E+00 A IRIS 08/07/00
(child/adut)
Carbon Tetrachbride 1.3601 1.3E01 B, IRIS 01/01/91
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Table 2.4A - Simple Cancer Toxicity Data Summary

Cheanical of Concen Unit Risk Units Inhaktion Units Weight of Souce Date

Cance Evidence/

Slope Cance

Facta Guideline

Description
Pathway: Inhal ation
Pechlorate - - - - -
NDMA 1.4E-02 ugm3 49E+01 | day(mg/k B, IRIS 01/31/87
9)

TCE 1.7E-06 “ 6.0E-03 “ B-C NCEA 06/87
PCE 5.7E07 “ 2.0E-03 “ B-C NCEA 06/87
1,2,DCA 2.6E05 “ 9.1E02 “ B, IRIS 03/31/87
1,1,27CA 1.6E-05 “ 5.6E-02 “ B, IRIS 02/01/94
1,1DCA - - C IRIS 10/01/90
1,1DCE 5.1E05 “ 1.8E01 “ C IRIS 03/31/87
Chloroform 2.3E-05 “ 8.1E-02 “ B, IRIS 06/30/88
Vinyl Chloride 8.8E06 “ 3.1E02 “ A IRIS 08/07/00
(combined
child/adut)
Carbon Tetrachbride 1.5E05 “ 5.3E02 “ B, IRIS 11/31/87
Key: USEPA Group:
- = No information available A - Human carcinogen
IRIS: IntegatedRisk Information System USEFA B1- Probable human carcirogentIndicates tat limited human
NCEA = Nationd Cente for Environnmental Assessnent, daa are available
USERA B2 - Pobable human carcinogen - Indicates stificient
R9 PRG Table = Region 9 Reliminary Remediation evidence n anmals & inadequate or no evidence in humars
Goals Table (www.epa.gov/region09/waste/sfund/pg/) C - Possible human carcinogen

D - Not kzssifiable as ahuman carchogen
E Evidence of non-carcinogenicity

Summary of Toxicity Assessrart

This table provides carcinogenic risk information which is rdevant to thecontaminants of concern in goundwater. At this
time, slope faciors are ot avalable for the dermal route d exposure. Thus, the dermal slope facors wsedin the assessemt
have been extrapolaed fromoral values. An adjustment factor is sometimes gpplied, and isdependent upon howwell the
chenicaliis absarbedvia the aal route. Adjustments are prticularly important for chemicals with less han 50% alsarption
via the ingeston route. However, adustment is not necessaryor the chenicals evaliated atthis site. Therebre, the sane
values peserted alove were used as he dermal carchogernic slope facors for these catanminarts.
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Table 2.4B - NonrCancer Toxicity Data Summary

Pathway: Ingestion, Dermal

coC Chronic/ Oral RfD Ord Dermd Dermd Primary | Combined Souces Date of
Sub- Values Value RfD RfD units | Target Uncetain- | of RfD RfD Target
chronic Units Organ ty/Modify- | Target Organ
ing Factors | Organ
Perchlorate | Chronic | 1.0E-04 | (mgkg)/ - (mgkg) | Thyroid 1000 NCEA 12/02/92
day /day
1,1DCA Chronic | 1.0E01 “ 1.0E01 “ Kidney 1000 HEAST 07/97
@
CIS-1,2- Chronic | 1.0E-02 “ 1.0E02 “ Blood 3000 HEAST 07/97
DCE
Freon 113 | Chronic | 3.0E+01 “ 3.0E+01 “ Neuro- 10 IRIS 06/87
logical
TCE Chronic | 6.0E-03 “ 6.0E-03 “ Liver 1000 NCEA 06/85
PCE Chronic | 1.0E-02 “ 1.0E-02 “ Liver 1000 IRIS 03/01/88
1,2,DCA Chronic | 3.0E-02 “ 3.0E-02 “ Liver 1000 NCEA NA
1,1,2-TCA | Chronic | 4.0E-03 “ 4.0E-03 “ Liver 1000 IRIS 09/26/88
1,1-DCE Chronic | 0.9E-02 “ 1.0E-01 “ Liver 1000 IRIS 01/31/87
Chloroform | Chronic | 1.0E-02 “ 1.0E-02 “ Liver 1000 IRIS 01/31/87
Carbon Chronic | 7.0E-04 “ 7.0E-04 “ Liver 1000 IRIS 01/31/87
Tetra-
chloride
Vinyl Chronic | 3.0E-03 “ 3.0E-03 “ Liver 30 IRIS 08/07/00
Chloride
(child/adut)
NDMA - - - - - - -
Nitrate Chronic | 1.6E+00 “ - “ Blood 1 IRIS 05/01/91
Nitrite Chronic 1.0E-01 “ - “ Blood 10 IRIS 01/31/87
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Table 2.4B - NonrCancer Toxicity Data Summary

Pathway: Inhalation

coC Chronic/ Inhaktion | Inhaktion | Inhaktion Inhaktion | Primary | Combined Souces Dates
Sub- RfC RfC Units | RfD RfD units | Target Uncetain- | RfC:RfD
chronic Organ ty/Modify- | Target
ing Factors | Organ
1,1DCA Chronic | 5.0E01 mg/m® 1.4E01 (mg/kg) Kidney 1000 HEAST 07/97
/day
CIS-1,2- Chronic | 3.5E-02 “ 1.0E02 “ (0)Y] (0)Y) R9 IRG 11/00
DCE Table
Freon 113 | Chronic | 3.0E+01 “ 8.6E+00 “ Whole 100 HEAST 07/97
Body
TCE Chronic | 2.1E02 “ 6.0E-03 “ (0)Y] oV R9 FRG 11/00
(€) Table
PCE Chronic | 3.9E01 “ 1.1E01 “ Liver 1000 NCEA 08/87
1,2,DCA Chronic | 4.9E-03 “ 1.4E-03 “ Liver 1000 NCEA 08/87
1,1,2TCA | Chronic | 1.4E02 “ 4.0E-03 “ (0)Y] oV RO PRG 11/00
(€) (@ Table
1,1-DCE Chronic | 3.2E02 “ 9.0E-03 “ (0)Y) (0)Y) R9 PRG 11/00
Table
NDMA - - - - - - -
Nitrate - - - - - - -
Nitrite - - - - - - -
Chloroform | Chronic | 3.0E-04 “ 8.6E-05 “ Liver 10 NCEA 12/01/97
Carbon Chronic | 2.5E-03 “ 7.0E-04 “ (0)Y) ov RO PRG 11/00
Tetra- (a) (a) Table
chloride
Vinyl Chronic 1.0E01 “ 2.9E-02 “ Liver 30 IRIS 08/07/00
Chloride

Key: - =No information available

(a) = Ba®d on route-to-route extrapdation. Oral toxicity criteria waes extrapdated to inhaktion route bagd on information provided in BPA
OV= The orl value is used

IRIS = Integrated Risk Information System, USEPA

HEAST = Health Effect Assessment Summary Table

R9 FRG Table = Region Nine Preliminary Remediation Goals Table (www.epa.goviregion09/waste/sfund/piy/)

NCEA = National Center for Environmental Assessment, USEPA

Summaryof Toxicity Assessmeat
This table provides non-carcinogenic risk information which is relevant to the contamnantsof concen in goundwater.
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Table 2.4C
Risk Characterization Summary -Non-Carcinogens (Layer C Worst Layer_ On-Roperty)

Scenario Timeframe: Cumrent

Receptor Population: Resident

Receptor Age: Adutlt + Child

Medium Exposure ExposuePt | COC Primary Non-Carcinogeric Hazard Quotient
Medium Target
Organ Ingestion Inhaktion Dermal Exposure
Routes Total
Ground- GwW Tap water Perchlorate Thyroid 5.8E+02 - 9.0E-01 5.8E+02
water (GW)
“ “ “ 1,1-DCA Kidney 4.6E-04 1.6E03 8.0E-06 2.1E03
1,2-DCE Liver 1.6E01 8.0E01 3.1E03 9.6E01
“ “ “ Freon113 Whole 6.3E06 1.1E-04 2.1E07 1.2E-04
Body
“ “ “ Nitrate Blood 1.7E01 - - 1.7E01
Nitrite Blood 2.8E02 - - 2.8E02
“ “ “ NDMA Whole - - - -
Body
“ “ “ TCE Liver 3.1E+01 1.6E+02 9.7E01 1.9E+02
PCE Liver 2.1E-02 9.4E03 1.9E-03 3.2E02
“ “ “ 1,2,DCA Liver 1.9E01 2.0E+01 1.9E03 2.0E+01
1,1-DCE Liver 2.5E01 1.2E+00 7.7E03 1.5E+00
“ “ “ CHC13 Liver 2.4E+00 1.4E+03 4.1E02 1.4E+03
CC14 Liver 3.3E02 1.7E01 1.4E03 2.0E01
Key: - = Toxicity criteria nd available to quantitatiely addess this oute of exposure. Liver Hazard Index = 1.6E+03
Blood Hazard Index = 2.0E01
Thyroid Hazard Index = | 5.8E+02

Risk Chaacteization
This tabke provides hazrd qudients (HQs) for each pute of expaosure and thehazard index (sum of HQs) for all routes of expasure. The
Risk Assessment Guidance(RAGS) for Supafund dates that, gnerally, a hazrd index (HI) greater than me indicates the patential for
adwersenan-cance effects. The estimated HI of 2.2E+03 indicate that thepatential for adwersenon-cance effects cauld occu from
expasure to contaminated groundwate.
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Table 2.4D

Risk Characterization Summary -Non-Carcinogens (Layer C Worst Layer_Of-Property)

Scenario Timeframe Current
Receptor Population: Resident
Receptor Age: Adult + Child

Medium Exposure Exposure CcoC Primary Non-Carcinogeric Hazard Quotient
Medium Pt Target
Organ Ingestion Inhaktion Dermal Exposure
Routes Total
GW GwW Tap water Perchlorate Thyroid 6.1E+02 - 9.6E-01 6.1E+02
Nitrate Blood 2.6E01 - - 2.6E-01
“ “ “ Nitrite Blood 9.1E01 - - 9.1E01
TCE Liver 5.2E-01 2.6E+00 1.6E-02 3.1E+00
“ “ “ 1,2,DCA Liver 6.6E04 7.0E-02 6.8E06 7.0E-02
1,1-DCE Liver 1.5E-02 7.6E02 4.8E-04 9.1E02
“ “ “ CHC13 Liver 9.8E-02 5.7E+01 1.7E-03 5.7E+01
Key: - = Toxicity criteria nd available to quantitatiely addess this oute of exposure. Liver Hazard Index = 6.0E+01
Blood Hazard Index = 1.2E+00
Thyroid Hazard Index = 6.1E+02

Risk Chaacteization
This table provides hazrd qudients (HQs) for each oute of expasure and thehazrd index (sum of HQs) for all routes of expasure. The
Risk Assessment Guidance(RAGS) for Supafund gsates that, gnealy, a haard index (HI) greater than ae indicates the patential for
adwersenon-cance effects. The estimated HI of 6.7E+02 indicate that thepatential for adversenon-cance effects caild accu from
exposure to contaminated groundwate.

Table 2.4E

Risk Characterization Summary - Carcinogens (Layer C Worst Layer On-Roperty)

Scenario Timeframe: Current (if well instaled) Receptor Population: Resident

Receptor Age: Adult + Child

Medium Expasure Exposure Pt cocC Carcinogenic Risk
Medium
Ingestion Inhaktion Dermal Exposure
Routes Total
GW GW Layer C Tap Pachlorae - - - -
Water

NDMA 3.0E-:04 - 4.7E-07 3.0E04

“ “ “ TCE 8.8E-04 2.4E03 2.8E-05 3.3E03
PCE 4.6E-06 8.9E07 4.3E-07 5.9E06

“ “ “ 1,2,DCA 2.2E04 1.1E-03 2.3E06 1.3E-03
1,1DCE 5.7E-04 8.5E04 1.8E-05 1.4E03

“ “ “ 1,1DCA 1.1E-07 5.6E07 1.9E-09 6.7E07
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Table 2.4E
Risk Characterization Summary - Carcinogens (Layer C Worst Layer On-Roperty)

Scenario Timeframe: Current (if well instaled) Receptor Population: Resident

Receptor Age: Adult + Child

Medium Expaosure Exposure Pt cocC Carcinogenic Risk
Medium
Ingestion Inhaktion Dermal Exposure
Routes Total
CHC13 6.2E-05 4.1E03 1.1E-06 4.2E03
“ “ “ CC14 1.3E-06 2.6E06 5.6E-08 4.0E06
Key: - = Toxicity criteria nd available to quantitativly addiess this route of exposure. Total Risk = 1.1E02

Risk Chaacteization

This tabk provides therisk estimates for thesignificant outes of expasure. Theserisk estimates are basel on a reasaable maximum
exposue and vere developed by takinginto accaint various cansevative assurptions abat thefrequency and duation of exposure.
The esimated Total Risk of 1.1E-02 indicatesthat the potential for cancer effects exaeds the USEPA risk range from exposure to
contaminated groundwate.

Table 2.4F
Risk Characterization Summary - Carcinogens (Layer C Worst Layer Of-Property)

Scenario Timeframe: Curent  Receptor Population: Resident  Receptor Age: Adult + Child

Medium Expasure Exposure Pt cocC Carcinogenic Risk
Medium
Ingestion Inhaktion Dermal Exposure
Routes Total
GW GW Layer C Tap Pachlorae - - - -
Water

NDMA 1.9E-04 - 3.0E-07 1.9E04

“ “ “ TCE 1.5E-05 6.6E05 4.6E-07 8.6E-05

1,1DCE 3.5E-05 5.3E05 1.1E-06 8.9E05

“ “ “ CHC13 2.6E-06 4.0E05 4.5E-08 4.3E05

Key - = Toxicity criteria nd available to quantitatiely addess this oute of exposure. Taal Risk = 4.1E04

Risk Chaacteization

This tabk provides therisk estimates for thesignificant outes of expasure. Theserisk estimates are basel on a reasamable maximum
exposure and vere developed bytakinginto accaint various cansevative assumtions abat thefrequency and duation of exposure. The
estimated Total Risk d 4.1E04 indicats that thepatential for cance effects sightly exceeds theUSEPA risk range from exposure to
contanminated groundwate.

2.7.1.4 Risk Characterization Assessmefaeneraly, themgority of therisk is dueto the
presence of five or fewer of the fifteen COCompound specific risk are
summaried in Tables 2.5.A and.B
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Table 2.5A - Sutmary of On-Property Maximum Compound-Specific Risk OU-3
e —

Hydrostratigraphic
Unit Compound Concentration (ug/L) Adult Cance Risk Non-Cance Hazard Index
A 1,1,2TCA 1.3 6.6x10°° 0.068
1,2DCA 950 7.8x10° 121
1,2DCE 10 NA 0.24
CHC13 230 1.4x10° 470
PCE 0.82 8.2x107 0.045
TCE 82 5.1x10° 2.9
Pechlorae 75 NA 5.3
NDMA 0.16 1.2x10* NA
Nitrate 219,000 NA 4.8
Nitrite 22,000 NA 7.7
Maximum Total Risk* 9.4x10°3 610
B 1,1,2-TCA 1.5 7.6x10°° 0.08
1,1.DCA 1.8 9.2x10”7 0.00085
1,1DCE 48 1.1x10° 1.1
1,2DCE 120 NA 2.8
CCi14 1.4 8.4x10° 0.43
CHC13 350 2.1x10° 716
Freon-113 1.1 NA 0.000024
PCE 2.1 2.1x10° 0.011
TCE 9,400 5.8x10° 332
Pechlorae 11,000 NA 775
NDMA 0.32 2.5x10* NA
Nitrate 11,000 NA 0.24
Nitrite 0.56 NA 0.2
Maximum Total Risk* 9.4x10°3 1800
C 1,1-DCA 1.3 6.7x107 0.0017
1,1DCE 63 1.4x10° 1.4
1,2DCA 160 1.3x10° 20
1,2DCE 41 NA 0.96
CC14 0.66 4.0x10° 0.20
CHC13 670 4.2x10° 1402
Freon-113 5.4 NA 0.00011
PCE 5.9 5.9x10°° 0.032
TCE 5,300 3.3x10° 192
Pechlorae 8,200 NA 581
NDMA 0.39 3.0x10* NA
Maximum Total Risk* 1.1x10? 2200
D 1,1-DCA 1.7 8.8x10”7 0.003
1,1DCE 14 3.2x10* 0.82
1,2DCA 4.7 3.8x10° 0.6
1,2DCE 25 NA 0.6
CHC13 460 2.8x10° 942
Freon-113 5.4 NA 0.0001
PCE 5 5.0x10°® 0.03
TCE 1,500 9.4x10* 53
Pechlorae 8,700 NA 610
NDMA 1.3 1.0x10° NA
Nitrate 6,700 NA 0.15
Maximum Total Risk* 5.1x10° 1600
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Table 2.5A - Sutmary of On-Property Maximum Compound-Specific Risk OU-3
e —

Hydrostratigraphic
Unit Compound Concentration (ug/L) Adult Cance Risk Non-Cance Hazard Index
E CHC13 1.6 9.9x10° 0.034

Freon-113 1.3 NA 0.00003

TCE 84 2.9x10* 3.0

Pechlorate 610 NA 43

NDMA 0.38 1.0x10° NA

Nitrate 6.6 NA 0.15
Maximum Total Risk* 1.3x10°3 46

*Useof Calf. Officeof Environmental Health and Hizard Assessnent values for TCE and ’ZE would provide for a hicher cakulated risk.

Table 2.5B - Sunmary of Off-Property Maximum Compound-Specific Risk OU-3
e —

Hydrostratigraphic
Unit Compound Concentration (ug/L) Adult Cance Risk Non-Cance Hazard Index
C 1,1-DCE 3.9 8.9x10° 0.022
1,2DCE 0.56 NA 0.0071
CHC13 28 4.3x10° 57
TCE 88 8.1x10° 3.1
Pechlorae 8,700 NA 611
NDMA 0.25 1.9x10* NA
Nitrate 12,000 NA 0.26
Nitrite 2,600 NA 0.91
Maximum Total Risk* 4.1x10* 670
D 1,2-DCE 23 NA 0.53
TCE 15 9.4x10° 0.53
Pechlorae 600 NA 42
NDMA 0.43 3.3x10* NA
VC 1.8 9.3x10° NA
Nitrate 9,400 NA 0.21
Nitrite 120 NA 0.042
Maximum Total Risk* 4.3x10* 44
E 1,1-DCE 2.3 5.3x10° 0.054
1,2DCE 7.8 NA 0.18
TCE 220 1.4x10* 7.7
Pechlorae 400 NA 28
NDMA 0.08 6.1x10° NA
Nitrate 7,100 NA 0.16
Maximum Total Risk* 2.5x10* 36

*Useof Calf. Officeof Environmental Health and Hizard Assessnent value for TCE would providefor a hicher cakulated risk.

For carcinogens, risks ee generally expresseal as theincrementd probaility of an
individud’s developing cancer ove alifetime as aresult of exposureto thecarcinogen.
Excess lifeime cancer risk is @ culated from thefollowing equaions:

Risk =CDI x SF
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Where: Risk =aunitless probaility (e.g., 2x10°) of an individual's developing
cancer
CDI = chront daly intake averagd over 70 gars (ng/kg-day)
SF= slope factor, gxessed as (migg-day)-1

Therisks ae probailities tha usudly are expressel in sdentific notdion (eg., 1x10°).

An excess lifetime cancer risk of 1xL0° indicates that an individual periencingthe
reasonable mamum exposure estimate has a 1 in 1,000,000 chance of develcgnugr

as aresult of siterelated exposure This is rderred to & an “excess lifdime cancer risk”
because it would be in addition to the risks of cancer individuals face from other causes
such as smokingr exposure to too much suhe chance of an individual's developing
cancer from dl other causes ha been estimated to beas high as onein three. USEPA'’s
generaly acceped risk rang for ste-related exposuress 10* to 10°.

The potential for non-carcinegic effects is evaluated lspmparingan exyosure level
ove aspeified timepeaiod (eg., life-time) with aRfD deived for asimilar exposure
period. An RfD represents a level that an individual nb@yeyosed to that is not
expected to cause awmgleterious effectThe ratio of eposure to toicity is called a
hazrd quotent (HQ). An HQ less han onendicakes hata recepir’'s dose of a sige
contaminant is less than the RfD, and thatderon-carcinognic effects from that
chemical are unlikely The haard Index(HI) is generated byaddingHQs for all
chemicals of concern that affect the sameetianggn (e.g, liver) or that act througthe
same mechanism of &tion within amedium or &ross # media to which agiven
individual mayreasonablye eyosed.An HI less than one indicates that, based on the
sum of all HQ’s from different contaminants angbegure routes, té& non-carcinognic
effects fromall conaminans are unikely. An HI greaer than onendicakes hatsite-
related eposures mapresent a risk to human healffihe HQ is calculated from the
following equation:

Non-cancer HQ = DI/RfD

Where: CDI = Chronic daly intake
RfD = Reference dose

The clean-up levels for the COCs for OU-3 are listed in the Table 2.14 and the rationale
for these levels are as follows:

—  Perchlorate:The cleanup level selected for perchlorate is 4 ppBEPA is in the
process of establishirgRfD for perchlorate which is pgcted late 2001By letter
dated dine 18, 1999, USEPA Office of Research and Development (ORD) provided
Interim Assessment Guidance for Perchlorate which provides and Ri®aang
0.0001 to 0.0005 migg-day. Usingstandard adult parameters this RfD mang
translates to 4 to 18 ppb perchlorate in drinkieger. The OU-3 perchlorate
remediation level of 4 ppb was selected based on the follawaspns: 1) the
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spatial exent of the perchlorate contamination at 4 ppb vs. 40 ppb are almost
equivalent (thus, draction sgtems are essentialllye same), 2) the biolagl

treatment system is not ©neentraion sensitive (the cost of pechlorate treatment to

4 or 40 ppb is essentialtite same), and 3) the currentitm{ogcal studies indicate

the potential for developmental and neonatal impacts from perchlorate which could
result in an action level at the lower end of the no observed adverse effects level
(use of infant or child parameters vs. adult parameters).

—  NDMA: There is no MCLfor NDMA. The CADHShas an interim action level 20
ppt which has temporarilyeen raised from 2 pphe PRG for NDMA is 1.3 ppt.
NDMA is very carcinogenic and indu@s tumors amultiple sites in both rodets
and non-rodent mammal&iDMA is one of over 100 nitrosamines, masfywhich
have been shown to be carcieag bygenotoxic mechanismsThere is a hig
cunulative risk becausenere are ght other caranogens n the mx of COC. In
addtion there & a rebtive source comitbuton o be consiered because dié
presence of NDMA in our dietamgtake (e.g bacon, beer, etc.).

—  Other COC: The cleanup level for the remain@@C, e.g 11 VOCs, nitrate and
nitrite are based on MGL However, it is epected that as a result of the treatment
for perchlorate (and to sometert NDMA) the cleanup levels achieved for the
remaning 11 COCs will benel below MCLs.

A certain unartainty is inheent in risk ssessmaets. Uncertainty exists in the
exposure assessment, oy values, and the risk charactettion. In the human
heath risk assessant exposure andne Dxicity assessent are he kbrgestsources

of uncertainty and vaiability. For theexposureassessmaet, thee is une@rtainty in

risk estimates because of 1) the use of theiimamx detected concentrations for all
COCs in each hgrostatigrapht layer over hie pas® years of nonitoring, 2) the use

of upper-bound values for iesgfion, inhalation, and dermal contact rates and 3) the
useof ddault vaues for exposuredurdion tha are likely to oveestimae exposure.

2.7.2 Summary of Ecological Risk Assessmexteview of poenia ecobgical recepbrs
conduded thee were no siquificant complded pahways of significance. Within OU-3
the contamination is deep belowognd and contaminants do not rise to the surface or
entr surface wars. The rrigation welsin OU-3 are used for waing turf areas such as
stadium lawns.Any discharg@ of remediatedrgundwater to surface water on-site will
meet the substantive requirements of an NPDES Permit (See Table 2.15) or if didcharg
off-site, it will require an NPDES Permit which will not pose a threat to ectdbg
recepors.

2.8 Remedial Action Objectives: The Remedial Action Obgcives (RAOs) for he OU are

1) Protect human health and the environment fropogure to contaminatedayndwater;
2) Achieve full containment of the contaminatedundwater to minimize future nmgtion
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2.9

of contaminants until cleanup is accomplished;

3) Protect public drinkingvater wells throulg short-term and lorterm contingncy plans
for dternative water supplies; and

4) Restore both on-properiyd off-propertywestern goundwater within OU-3 to beneficial
uses.

These RAOs were selected based on the followamgiderations:

1) The goundwater at the western part of the Aerojet Site is used as a public water supply
by two water purvegrs servingover 40,000 people;

2) Eight public water supplyvells have alreadgeen shut down due toayndwater
contamination from theAerojet Site

3) One private well and 13 public water suppklls are projected to be impactedthyg
groundwater contamination;

4) The need for the remedial action to contain contaminaitethgwater at the Aerojet
boundaryto prevent further migition of contamination off-propergue to up-gadient
sources to be remediated in the future if unabated,

5) The need for the remedial action to prevent off-propartyation of the gpundwater
contamination to prevent the further loss of drinkiveger wells outside OU-3 (prevent
impact on a third water purves);

6) The need to restore the aquifer between the on- and off-prapetginment sstems for
drinking water use;

7) The need to quicklgnd permanentlgeplace anyurther water supplyells within OU-3
tha may belost to ©ntaminaion.

Description of Alternatives: Thedterndives for this remedial action are assenbled from
screened technolags. The RIFS presented ten alternatives as follows:
1. No action exept goundwater monitoring
2A. Off-propertyalternate water supplyith GET E/F exaction and reinjection wells
2B. Off-propertyalternate water supplyith GET E/F exaction wells only
3A. Off-propertywellhead treatment at water supplglls with GET E/F ettaction and
reinjection wdls
3B. Off-propertywellhead treatment at water supplglls with GET E/F ettaction wells
only
4A. New off-propertyextraction wells with GET E/F draction and reinjection wells
4B. New off-propertyextraction wells with GET E/F araction wells only
4C. New off-propertyextraction wells with optimal well placement and with GET E/F
extraction wells only
5A. New off-propertyextraction and reinjection wells with GET E/Fteaction and
reinjection wdls
5B. New off-propertyextraction and reinjection wells with GET E/Fteaction wells only

Alternatives (3A throuly 5B) meet ARARs and have the same numeric designs
assighed to them in theFS.
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Subsequent to the IS, field pilot studies fom-situ biologcal remediation of both
perchlorate and TCE irrgundwater were initiated and are curretyngimplemented.
While in-situ biologcal remediation was not @aluated in thedternaives, initial results

from Area 20 and at GET D are promising pilot studyat GET Bis pending Various
electron donors (calcium-magsium-acetate sodium lactate) have been used to promote
establishment of anaerobic conditions and to redtmengwater redoxonditions that

favor reduction of perchloratéA proprietarymaterial is used to desgde TCE.
Environmentallyacceptable end products are produced in theadagon process
(perchlorate to chloride and ygen - TCE to ethene and chloridéjurther electron donors
will be evaluated, as well as distribution methods astegy costs.The preliminarypilot
efforts sugestin-situ biologcal remediation should be further evaluated and the remedy
revised in thefutureif the USEPA déerminesit is gopropride.

2.9.1 Description of Remedy Components
— Alternaive 1, theNo-Action Alternative, will not contan themigration of the
contaminated pundwater.Water supplywells will continue to be lostBecause the
contamination is not contained this alternative is not protective of public health or the
environment and does not compiith ARARs. This alternative is not further
evauaed.

— Alternatives 2A and 2B repladestwatersupplieswith newsources but allow the plume
to continue to migate and further contaminate taguifer. The difference between 2A
and 2B sthatAlternaive 2B providesfor replacenentof GET E and F’s rejecion field
with nine extraction wdls. [Note this is aconsistat difference beween dl A and B
Alternatives] Neither Alternative 2 A or 2Bontainghe contaminatiorandthus, are not
protedive of public health or the environment and do not compith ARARS. These
alternaives are noturther evaliaied.

— Alternatives 3A and 3Brovide wellheadreatmento watersupplywellsas theypecome
contaminated.The difference between 3A and ¥8that Alternéve 3B provides for
replacenentof GET E and F’s r@jecion field with nine extracion wels. Plume contol
occurs throudp thePWSWs whit is not optimbsince thewdl locations ae not séected
to optimize plume control. It is anticipated tha to achieve effective plume control
additiond extraction wdls will need to beinstdled which would m&e the cost of
Alterndives 3A and 3B the most epensive dterndives (Alternaive 3B is dready the
most &pensivedternaive).

— Alternatives4A, 4B, and 4C are essentialympandtreatwith variousextractionwell
locations and two dischaggptiondor the treated gpundwater.The difference between
Alternaive 4A and the4B and 4C Altenaives is tha both Altenatives 4B and 4C
provide for rephcenentof GET E and F's rajecton field with nine extraction wels.
The difference betweehlternatives4B and4C is that for 4C five additional wells (four
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in Layer C and one in &yer E) and five of the 4Buter ringextractionwells (four in the
Layer D and one in byer E) are moved urther up-gadient to prevent further
contaminaion of Layers D axd E ad the extraction wdls are instdled earlier.
Alternatves 4A and B ardhe keastexpensve of al alternaives basedn 30 year present
valuecost,howeverfor 4A and4B the 30 gar present value cost do not refiettotal
cost of the remedyecause components addedafter 30 yars (8e Table 2.9 Notes for
details). Alternaive 4C is theleast expensive of al alternaives based on tota
undiscounted cost (cost thrdudjfe of the remedy Alternatives 4A, Band C are
acceptable to the DTSand tle RWQCB, however, @DHS and the water purveys
have epressed opposition to Altestive 4A because of its retention of the on-property
reinjection field.

— Alternatives 4A hrough 5B contemplate two options for the treated water: diseharg
direcly to the drnkingwater system or discharg o surface war. Any directdischar@
to adrinkingwater sgtem will require approval from the CADH®ischarg tosurface
water on-sitemust ©omply with the substantive provisions of a NPDES Pemit (See
Table 2.15); dischaggto surface water off-site will require an NPDES Permit.

— Alternaives5A and 5B are similar to the“4-seies” dternatives except tha they both use
seven new off-propertyinjection wells alongvith off-propertyextraction wells tdhelp
hydraulicallycontrol the plumeThe difference between Alternatives 5A andiSihat
Alternative 5Bprovides for refacement of GET E and’E reinjection field with nine
extraction wdls. Thee is agreater uncertainty in controlling the plumeusinginjecion
wells and gneral opposition to injeain by the CADHS and the water punag.
AlternativessA andB aremore exensive than Alternatives 4A anddased on 30ear
present value and more geasive than 4A, Band C usingotal undiscounted cost.
Portions of th&A and5B remedyare not installed in the first 3@grs of the remedipee
Table 2.9 Notes for details) and are not reflected in thee80present value cost.

2.9.2Common Elements and Distinguishing features of Each Alternafit»e retained

Alternatives 3A throulg 5B contain the followingtems:

* The continued operation of the combinedsgrg GETs E and Fand the installation of
four additional wells to increase the effectiveness of the on-propghtsulic barrier
at GET E/F.

»  Groundwater treatment usitiguid phase ganulated carbon or UV/adation for
VOCs, UV/oxdation for NDMA and biologal reduction for perchlorate for all but
3A and 3Bwhich use ion eshang.

«  Groundwater monitoringnstitutional controls and re-evaluation of containment in
2006.

» Alternatives 4A, 4B5A and 5Bhave components of the remadsgtalled after 30
years which are not included in the 30gresent value cost (See Table 2.9 Notes).

The followingTable 2.6 summargs unique elements of each of the alternatives, followed
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by Table 2.7 which provides themeral comparison information for each alterative.

Table 2.6 - Sunmary of Unique Elements of Alternatives

Alterndive Elements
3A . Continued gperation of GET E/Ftreatment system and atraction and echage wells.
. Existing water supply wells locatel off Aerojet’s property will have wellhead treatment, alowing for use of the
treated water asdrinking water.
3B . Shut davn of GET E/F rechage wells and eplaceanent with nineadditimnal on-property extraction wells to
maintain a-property captue at GET E/F.
. Existing water supply wells locatal off Aerojet’s property will have wellhead treatment, alowing for use of the
treated water asdrinking water.
4A . Continued operation of GET E/F treatment system and etraction and echage wells.
. Installation of 30 new off-property extraction wells to create off-property hydrologic barrier.
. A new groundwate treatment plant will becongructed on and/a off Aerojet’s property to treat the

contaminated groundwate. The treated water will either be sent directly to thewater puveyors facilities or be
dischaged to suffacewater.

4B . Shut davn of GET E/Frechage wells and eplacement with nineadditianal on-property extraction wells to
maintain a-property captue at GET E/F.
. Installation of 17 new off-property extraction wells to create off-property hydrologic barrier.
. A new groundwate treatment plant will becongructed on and/a off Aerojet’s property to treat the

contaminated groundwate. The treated water will either be sent directly to thewater puveyors facilities or be
dischaged to suffacewater.

4Cc . Shut davn of GET E/Frechage wells and eplacement with nineadditianal on-property extraction wells to
maintain a-propety captue at GET E/F.
. Installation of 22 nav extraction wells, with D and Elayer wells ingtalled near curent plume bounday.
. A new groundwate treatment plant will be congructed on and/a off Aerojet’s property to treat the

contaminated groundwate. The treated water will either be sent directly to thewater puiveyors facilities or be
dischaged to sufacewater.

5A . Continued gperation of GET E/F treatment system and etraction and echage wells.
. Installation of 24 extraction wells and seven recharge wells to create off-property hydraulic barrier.
. A new groundwate treatment plant will be congructed on and/@ off Aerojet’s property to treat the

contaninated groundwate. The treated water will ether besent directly to thewater puiveyors facilities or be
dischaged to sufacewater.

5B . Shut davn of GET E/Frechage wells and eplacement with nineadditianal on-property extraction wells to
maintain m-property captue at GET E/F.
. Installation of 11 new extraction wells and seven recharge wells to create off-property hydraulic barrier.
. A new groundwate treatment plant will be congructed on and/@ off Aerojet’s property to treat the

contaninated groundwate. The treated water will ether besent directly to thewater puiveyors facilities or be
dischaged to sufacewater.

The followingTable 2.7 summares the cost of each of the alternatives; the additional
groundwater flow needed for treatment to replace drinlater lost by2023; the amount
of water reinjected; theestimated time (by layer) to captureoneporevolume and the
numbe of years to &hieve RAOs. All cost estimates ae based on 30 yars usinga 7%
discount rate.
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Table 2.7 - Sunmary of General Comparison Information for Each Alternative
e —————
Estimated Timefor Ore PoreVolume | Ed. Timeto
30 y. by Modd Runs Achieve
Presert Addey | Replacement | o RAO at 6
Alternative Value New Tregmert Drinking inject Pore
Cogtin Wells Flow Water by Year Layer C Layer D Layer E Volumes
gpm 2023 9pm - (60% d (31% d (9% of YOlMEs
$™M al Layers
Plume Plume Plume in Years
Area) Area) Area)
3A 97.3 4 400 gom none - 3800 47 years 60 years 119 years 330 years
wellhead
treatment
3B 119.8 13 2825 gm none - none 82 years 81 years 25 years 480 years
wellhead
treatment
4A 94.9to 34 9000 gpm 3400 gpm 3800 28 years 47 years 81 years 234 years
96.8 SWTP
4B 96.3 to 30 7425 pm 3400 gpm none 48 years 52 years 141 years 348 years
98.2 SWTP
4C 109.1 0 85 7975 gpn 3400 gm none 44 years 33 years 31 years 240 years
111 SWTP
5A 100.5 to 35 7600 gpm 3400 gpm 8000 32 years 46 years 92 years 258 years
102.4 SWTP
5B 107.7 to 31 5725 gpm 3400 gpm 2600 54 years 52 years 66 years 348 years
109.6 SWTP
SWTP = QurfaceWater Treatment Plant GET = Groundwate Extraction and gpm = gallons pe minute
Tredment

2.10 Sunmary of Comparative Analysis of Remedy Alternatives: In accordance h the
NCP, the aternaives were evalaied bythe USEPA using the nne crieria. For an
alternaive  be an accegble renedy it mustpasshe UFEPA’s two threshodl criteria 1)

Overall Protective of Human Health and the Environment and 2) Compliance with ARARs.
Alternatives 1, 2A and 2Bo not complywith the threshold criteria and are not discussed

beyond the threshold criteria (Table 2.8 Comparative Asmlyf Alternatives follows the

text discussioit

2.10.1 Overall Protection of Human Health and the Environméitthe retained dternatives

(Alternatives 3A throulg 5A) are protective of human health and the environment and

eliminate, reduce, or wntrol risks pose by the contaminaion & OU-3 throudp treetment

and institution&controls.

2.10.2 Compliance with ARARII the retained dternatives comply with ARARS byproviding
various means of containirige goundwater contamination and restorthg aquifer,
and replacindost water suppliesAlternatives 3A and 3Bontain and treat the
groundwater contamination addingwellhead treatment to preservastixg supply
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2.10.3

2.10.4

wells as theypecome contaminatedilterative 4 and 5 variations contain and treat the
groundwater usingew exraction wells or etcaction wells with reinjection wellsOf

the remainingalternatives, Alternative 4A, 4C and 5A are projected to restore the aquifer
aminimum of 90 pars fasta than theothe dternatives.

Long-term Effectiveness and Permanerfdéthe retained dternatives (Alternaives 3A
throuch 5B) would permanentlyemove known chemicals of concern from the
groundwater.lIt is possible, however, that when the treatmesiiesys are turned off that
residual amounts of COCs (residual risk) could remain in portions ofdthedwater
aquifer after RAOs and cleanup standards for these chemicals have been achieved.
Some alternatives provide better letegm effectiveness than otherglternative 4C

has the least potential for residual amount of COC to remain in portions of the
groundwater aquifer because it provides for the earliest containment of contamination in
Layers D and E sigificantly reducingthe exent of contamination in theseyers D and

E. By reducingthe exent of contamination indyers D and E the amount of potential
residud contaminaion is sméler. Alternaives 4B and 4C ae estimated to have the

least long-term risk.

All the evaluaed dternatives have the ability to mantain reliable protection of huma
hedlth and theenvironment ove time. Institutiona Controls for OU-3 on-propéy

include environmental restrictions;isting CADHS regulations on operations of potable
water suppliers (i.e., monitoringampling shut-down of wells as necessand

approval of new well locations); and couiafyproval of new well use permitéerojet

will also be required to provide public notice of new well restrictions annually

Reduction of Toxicity, Mobility, or Volume Through TreatmeXit:the retained
alternaives equdy reduce lhe pxicity of the chencals of concernn the teated
groundwater.Alternatives 4Band 4C would most effectivehgduce the mobilitpf
groundwater contaminants, because thgy onlyextraction and selective placement of
extraction wells for hgraulic control. Alternative 4C would contain the contamination
in Layers D and E the fastest liycreasinghe volume of contamination that is
remediated (Allowing Layers D and E commination o reach lie exent of Layer C

would increase the volume of contamination that adheres toragibgvhich is not
economicallyremovable with current technokag
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2.10.5

2.10.6

2.10.7

Short-term Effectiveness\one of the alternatives considered are tghigrt-term

remedies. Alternaive 4A is estimated to achieve remedia action objectives (RAOS) in

the shortest period of time, 23dars. However, 4A as well as 3A have disadvaetag
under the reduction of mobilitgriterion, due to the continued reinjection of treated
water on-sitewhich will not beas effective as extraction onlyin contaning the
contamination.The variations of Alternative 5 have the same drawback, due to off-site
reinjection. Of the alternatives that do not include reinjection, Alternative 4C achieves
RAOs in 240 gars or 3 percent loegthan 4A, but faster than 48 an estimated 108
years or 31 percent.

Potential danger to worke's and to theenvironment duringtheimplementaion of
Alternaive 4 and 5 vaations woutl be hgher than for Aternaive 3 varatons because
of the need to install appromately 20 additional etraction wells and additional piping
to the central treatment plartiowever, the Alternative 3 variations would require
maintenance for a safficantly longer period. Also, Alternative 3 variations mig
require construction of additional teaction wells to contain the contamination, since
existing drinking water well locations ae not optim&for plumecontrol. In this @se,
short-tem dfectiveness of Altenaive 3 vaiations would bdittle better than tha of
Alternative 4 and 5 variations.

Implementability: Under Alternatives 3A and 3Bo additional drinkingvater wells

need to beinstdled, m&ing these dternaives potentially easier to implement.

However, wdlhead trestment needs to banstdled a theexisting wells. There must be
sufficientspace athe wel locaton © alow ins@llation of he teament system This

may resut in removal and rephcenentof exsting structures. The welhead teament

for pechlorae would useéion exchange. A similar treatment system was pemitted by
CADHS in southern CaliforniaSince the CADHS permit is site specific, the wellhead
treatment sstem beingcontemplated under these alternatives for OU-3 would need
CADHS approval.

Alternatives 4A throulg 5B contemplate use of a bioliegl treatment process for
perchlorate, either throlagan on or off-propertgystem, to treat contaminated
groundwater.If the treated water will be dischadydirectlyto the water purveys
systems to be used as drinkingter, the proposed biologl treatment process will
need to be approved and a specific application permit obtained from CADHS.
Alternaive 4C implenentaion may bemorecomplicated sine thee is arisk of
contaminating-ayer D (from Layer C) duringimplementation of the remedial action.

Cost: Tables 2.9 and 1Qprovides specific cost estimates for each alternative based on
30 Year Costs and the number efys to remedgompletion. Costs for the variations
of Alternatives 4 and 5 depend partly whether treated water is reused direatly

indirectly. Usinga 30-year present-worth method, Alternative @®6.3-98.2M) is the
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2.10.8

2.10.9

least epensive alternative, $12.8 M or 13 percent cheaper than Alternative 4C.
However, not dl the remedy is instdled in thefirst 30 years & indicated & thebottom

of Table 2.9 which results in underestimatthg remedyost. Under the total
undiscounted cost method, which totals the annual costs of the réonélly entire
durdion until theRAOs ae md, Alternative 4C is theleast expensiveremedy a

$1,215.7 to $1,219.1M, which is $545.7M or 45 percent cheaper than Alternative 4B

Siate Accepince: The State of California’s Department of ToxSubstances Control
and the Reignal Water QualityControl Board support both Alternative 4dd 4C,
provided 4C can be implemented to prevent potentiatatian of Layer C

contamnaion down o Layer D. The Sate agencies do notcceptAlternaives 3A and
3B because thegost more than 4B and do not insure that contaminatechdwater

will be contained resultingn further loss of the downrgdient aquifer and water supply
wells. The Stae prefers Alternatives 4B and 4C to theemedies with ranjection (3A,

4A, 5A, and 5B) because dfdé conplexity of the ste hydrogeology and he poenial

for residual contamination.

Communiy Accepance The tiree bcalwater purveyrs exressed a preference for a
remedywith no reinjection and gxessed no preference between Alternativesdd®

C. The accepnce of Aternaive 4Cor 4B bythe conmunity was nixed. The nmain
support from the communitpr Alternative 4Cwas based on completimgmediation
as soon as possibl@ortions of the communityere willingto delaythe remedy
compldion timein favor of initial reduced tréffic congestion and expresseal apreerence
for Alternative 4B(Alternative 4C has 2 miles or 19% more pipofGpropertyto
impact roadwas, however, Alternative 4C will achieve cleanugats an estimated 108
years fasta than 4B resultingin few pipeline renewals ove thelife of theremedy).

Page 45 of 70



Table 2.8 - Conparative Analysis of Alternatives
Criteria 3A 3B 4A 4B 4Cc 5A 5B
Protedive yes yes yes yes yes yes yes
MeetARARs yes yes yes yes yes yes yes
Longterm effective | yes yes yes Potentially Potentially yes yes
better better

Reductin in Reinjection Non-optimal Reinjection 2nd best Best Reinjection Reinjection
toxicity, mobility, control well locations | control control control
or volume diffi cult diffi cult diffi cult diffi cult
Short-term Renjection Not optimal Renjection 2nd best Best Rdnjection Ranjection
effective-ness control well locations | control control control

diffi cult diffi cult diffi cult diffi cult
Implementability CADHS ste | CADHS sie Direct reuse Direct reuse | Direct reuse | Direct reuse Direct reuse

permit permit site & process | site & site & Site & process | ste &

required required permit process process permit process

permit permit permit

Cost 30 yr Presert 97.3M 119.8M 94.9 t1096.8M | 96.3 to 109.1to 100.5to 107.7 to
Value* 98.2M 111M 102.4M 109.6M
Cost Total Presert 110.2M 133.7M 107.2 to 106.6 to 118.7 to 113.1to 118.3to
Value** 109.1M 108.5M 120.6M 115M 120.2M
Cost Total undid- 2,177.9M 2,994.8M 1,510.2 to 1,759.7 to 1,215.7 to 1,868.9 to 1,919.7 to
counted at remedy 1,513.3M 1,764.8M 1219.1M 1,874M 1,923.8M
complete
State OK No No Mixed Yes Yes No No
Community OK No No commert No Mixed Mixed No No

* For Alternatives 4A, 4B, 5Aand 5B noall costs occurin thefirst 30 ys. (See Table 2.9 Notes for details).
** The total present value is provide at emedy campletion for information puiposes, however, for projects over 30 years it does ot
adejuatdy represent thecaost to fund theremedy to completion.

Tables 2.9 and 2.10 which follow provide the detail for the alternativ88 lggar cost and
by cost to remedgompletion.
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Table 2.9 30 vyr. Estimat-
' 30 y. Undiscount- ed
30 Year Renedy Costs OU-3 30y.0aM | Preen ed Duration
Capital b Value?® Cost © of
($ milli on) ($ milli on) ($ milli on) ($ milli on) Remedy
Alternative 1- No Action 0 4.8 2.1 4.8 Inddinite
Alternative 3A— GETs E and FExtraction and Rehage
Wells with Off-site Wellhead Treatment at Water Supply 64.0 141.7 97.3 205.7 330 years
Weélls
Alternative 3B— GETs E and B Etraction Wells within
Off-site Wellhead Treatment at Water Supply Wells 84 1605 1198 238.9 ‘ 480 years
Alternative 4A— GETs E and FExtraction and Rehaige q
Wells with Off-site Extraction wells 54.1 105.4 89.3 159.5 234 years
Direct towater punveyor/Surfacewater discharge Cost 3.9/6.9 4.0/1.3 5.6/7.5 7.9/8.2 “
Sum Alternative 4A 30 Yr Cost Direct/Surface Water 58/61° 109.4/106.7 | 94.9/96.8 167.4/167.Y
Alternative 4B— GETs E&F Extraction Wells with Off-site o
Extraction Wells 48.1 111.4 90.7 159.5 348 years
Direct towater puiveyor/Surfacewater discharge Cost 3.9/6.9 4.0/1.3 5.6/7.5 7.9/8.2
Sum Alternative 4B 30 . Cost Direct/Surface Water 52/56 115.4/112.7 96.3/98.2 167.4/167.7 “
Alterative 4C — GETs E and F Extraction Wells with Off-site
Extraction Wells Multi-Containment Carridors S 1281 Lo ey AR
Direct towater punveyor/Surfacewater discharge Cost 3.9/6.9 4.0/1.3 5.6/7.5 7.9/8.2 “
Sum Alternative 4C30 Yr. Cost Direct/Surface Water 57.9/60.9 126.7/124 109.1/111 184.6/184.9
Alternative 5A— GETs E and FExtraction & Rechage
Wells with Off-site Extraction and Recharge Wells 53.8 117.4 94.9 171.2 258 years
Direct towater puiveyor/Surfacewater discharge Cost 3.9/6.9 4.0/1.3 5.6/7.5 7.9/8.2
Sum Alternative 5A 30 Yr. Cost Direct/Surface Water 57.7/60.7 | 121.4/118.7 | 100.5/102.4)| 179.1/179.4 “
Alternative 5B— GETs E and FExtraction Wells with Off- g
site Extraction and Rehaige Wells 55.5 121 102.7 176.3 348 years
Direct towater punveyor/Surfacewater discharge Cost 3.9/6.9 4.0/1.3 5.6/7.5 7.9/8.2 “
Sum Alternative 5B 30 . Cost Direct/Surface Water 59.4/62.4 125/122.3 107.7/109.6|| 184.4/184.

NOTES: All costs etimated with an accuacy of -30% to+50%.
Present-value costs bagd on a 7% eal discount rate.

o

o

are ingalled. In some alternatives 4A, 4B, 5A&5B hawe portions of remedy ingtalled atter 30 yrs. see nates d thiu g).

o

30 yr. undisounted costs are 1999 ddlars.

a

@

wells and teatment plant upgades.

installed with monitoring wells and teatment plant upgades.

=}

treatment plant upgades.
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30 yr. O&M is thepresent-value cast of annual& peaiodic O&M expenditures for 30 yrs (Annualcast varies aspartions of remedy

4A does nat reflect total cost of remedy: in 2051, 1Dand 1 Elayer (700 gom) and in 2061, 4 Hayer (1300 gom) extraction wells
must beinstalled with monitoring wells and teatment plant upgades.
4B dces nat reflect total cost of remedy. in 2041, 2Dand 1 Hayer (900 gom) extraction wells must beingtalled with monitoring

5A does nat reflect total cost of remedy. in 2051, 3 Hayer (1100 gom) and in 2061, 2 Hayer (600 gom) extraction wells must be

5B daes nat reflect total cost of remedy: in 2111, 1 Hayer (300 gom) extraction well must beinstalled with monitoring wells and



Total Estimat-

Table 2.10 Preert Total ed

. Total O&M ° Value? at Undiscounted Duration
Costs at Remedy Completiorfor Capital at Canpletion ($ | Completion Cost © of
OU-3 ($ milli on) milli on) ($ milli on) ($ milli on) Remedy
Alternative 1- No Action 0 NA NA 0.160/year Indefinite

Alternative 3A— GETs E and FExtraction and
Recharge Wells with Off-site Wellhead Treatment 117.2 2,060.8 110.2 2,177.9 330 years
at Water Supply Wells

Alternative 3B— GETs E and B Etraction Wells

within Off-site Wellhead Treatment a Water 261.8 2,733.0 133.7 2,994.8 480 years
Supply Wells

Alternative 4A— GETs E and FExtraction and

Recharge Wells with Off-site Extraction wells 209.9 1,248.6 101 1,458.5 234 years
(Excludes Reuse Cost)

Direct towater purveyor/Surfacewater dischaige $ 23.4/41.4 31.8/10.3 6.2/8.1 54.8/51.7 “

Total Alternative 4A Cost Direct/Surface Water 233.3/251.3 | 1,280.4/1,258.9] 107.2/109.1|| 1,513.3/1,510.

Alternative 4B— GETs E&F Extraction Wells with
Off-site Extraction Wells

225.3 1,457.6 100.4 1,682.9 348 years

Direct towater purveyor/Surfacewater discharge $ 35.2/62.1 46.4/15.3 6.2/8.1 81.5/77.4

Total Alternative 4B Qost Direct/Surface Water 260.5/287.4 1,504/1,472.9 106.6/108.5|| 1,764.8/ 1,759.7 “

Alterative 4C — GETs E and FExtraction Wells
with Off-site Extraction Wells in Multiple 161.4 1,002.4 112.5 1,163.7 240 years
Containnent Carridors

Direct towater puiveyor/Surfacewater discharge $ 23.4/41.4 32/10.6 6.2/8.1 55.4/52

Total Alternative 4C Cost Direct/Surface 184.8/202.8 1,034.4/1013 118.7/120.6|| 1,219.1/ 1,215.7 “
Alternative 5A— GETs E and FExtraction and

Recharge Wells with Off-site Extraction and 210.7 1,605.5 106.9 1,816.2 258 years
Rechage Wells

Direct towater puiveyor/Surfacewater dischage $ 23.5/41.4 34.4/11.3 6.2/8.1 57.8/52.7

Total Alternative 5A Cost Direct/Surface Water 234.2/252.1 | 1,639.9/1,616.8 113.1/115 1,874/1,868.9 “

Alternative 5B— GETs E and FExtraction Wells

with Off-site Extraction and Recharge Wells 163.5 1678.8 1121 1842.3 348 years
Direct towater punveyor/Surfacewater discharge $ 35.2/62.1 46.4/15.3 6.2/8.1 81.5/77.4 “
Total Alternative 5B Qost Direct/Surface 198.7/225.6 | 1,725.2/1,694.1| 118.3/120.2|| 1,923.8/1919.7

2.11 Principal Threat Wastes: The “principal threat conceptis applied to the charaarization
of “source materials” at a Superfund sit@U-3 applies onlyo contaminated
groundwater.Contaminated mpundwater gnerallyis not considered to be a source
material but NAPk maybe viewed as source materitlowever, there are no known
source areas or NARIlat OU-3 and as a result principal threat waste was not considered.
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2.12 Selected Reredy: Prderred Alternaive
Based on current information, USEPA prefers Alternative 4C, which requires installation of
new off-propertyextraction wells with optimal well placement and the modification of the
on-propety GET E/Fextraction system to diminate reinjection wdls and improve
contaminated undwater capture.

Alternative 4C provides the earliest containment of the contamineteddyvater in byers
D and E and the earliest treatment of contaminatednglwater.It would restore lagrs D
and E 31 percent faster than the tqmeferred alternative, Alternative 4Blternative 4C
would also cost least over the life of the project and has the support of the Staiesg

USEPA believes Alternative 4C meets the threshold criteria and provides the best balance
of tradeoffs arongthe aternatives. The UEPA expecs the preferred édrnaive o saisfy

the followingstatutoryrequirements of CERQGL. Section121(b): (1) to be protective of

human health and the environment; (2) to comytih ARARS; (3) to be cost effective; (4)

to utilize permanent solutions and alternative treatment techiaslogresource recovery
technologes to the maxnum exent practicable; and (5) to satighe preference for

treament as a pmcipal element

2.12.1 Summary of the Rationale for the Selected Renldayprhcipal factors congilered n
selectingAlternative 4C as the preferred remexg 1) provides the earliest contamination
containment in aquiferdyers D and E off-property2) reduces the amount of residual
contamination which results in an increase of the overall contamination which can be
removed (contamindion adheing tightly to soil paticle are difficult to ranovewith
present technolgg, and 3) restores the aquifer an estimated £@8syor 31 percent faster
than the nexpreferred remedslternative 4B The 30 ar present value cost for
Alternative 4C over 4Bs an additional $12.7 million or 13 percent more but not all the
remedycomponents for Alternative 4&re installed within the first 3Gegrs of the remedy
and thus, are not included in the estimatee undiscounted cost, which estimates remedy
costs to completion, costs sificantly more for Alternative 4Because of the additional
time to complee theremedy.

2.12.2 Description of the Selected Remetlie components for the selected rematgrnative
4C are as fdbws:

2.12.2.1 Contain and treat the contaminatedundwater off-propertyith P&T in all
contaminated lagrs of the aquifer within OU-3 to prevent further contamination
of the aquifer.

—The first priorityis to contain the contamination off-propewiith P& T. The
groundwater contamination off-propeiiyprimarilyin the Layer C althoudp
extended fingrs of contamination &st in Layers D and E.If contamination is
later found in layer F, it will be included in the remediation.
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—The second prioritys to modifythe exsting GET E/FP&T to contain and
remediate all gpundwater contamination at the Aerojet propéadyndaryin all
layers which feed the off-propergroundwater contamination and replace the
existing reinjection field with extraction wdls. Aerojet must denonstrae tha
extraction for containment indyers A and Bis not required for the on-property
boundarycontainment sstem. Existing reinjection wells 4014, 5050, 5045,
5100, 5080, 5085, 5090, 5095 will be removed from service and dabstroy
accordance W State requrements and re@ced wih exracton wels.

—The third priorityis to expedite remediation of the@undwater and prevent
further degadation off-propertyf Layers D and E.An evaluation ofin-situ
bioremediation or a combination of the P&ndin-situ bioremediation shall be
conducted to allow the EPA to determine whether these components can be
effectively and economicly implemented to expedite remediation of the
groundwater as a possible revision to the remédiyless the remeds revised,
the goundwater remediation shall bepexdited throul interior P& wells
(Figure 2-4 wells E2, C11 throbgC14 and D1 througD4).

2.12.2.2 Restore all lagrs of the drinkingvater aquifer within the \&tern Ground
Water Operable boundadepicted on igure 2.2 to the cleanup levels specified
in Table 2.14.The RAOs and cleanup levels are not applicable on-proppsty
gradient of GET E/Fextraction wdls. Theexisting GET E/Fextraction wdls
4315 and 4007 near Chemical Plant 2 are outside the OU-3 boamdbngt
part of the OU.The RAOs and cleanup levels apply-gadient of the
outermost off-propertioundaryextraction wells and downrgdient of the on-
propertyGET E/Fextraction wells within the OU-3 boundary

2.12.2.3 Treat exracted goundwater usingpiologcal treatment for perchlorate, UV/OX
for NDMA, and liquid phasergnular activated carbon air strippifag residual
VOCs to meet the cleanup levelBhe treatment sfem maybe located on or
off Aerojet’s propertysubject to USEPA approvalhe treated water may
either be dschargd drecty to the drnking water systemor to surface war. If
thetreated waer will be discharged directly to thedrinking water system the
appropriate CADHS approval shall be obtainddreated water will be
discharged on-siteit will comply with the substative requirements of an
NPDES Permit (See Table 2.15); off-site disclkasgjl require an NPDES
Pemit.

2.12.2.4 The treated water madye available as drinkingater. Any use of the treated

water as drinkingvater shall complyvith Federal drinkingwater standards as
well as CADHSrequirements.
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2.12.2.5 Develop, implement and aongnt as appropriate a short-term water replacement
coningency plan (SNVRCP). The SNRCP shal provide for rephcenent, within
24 hours, of private and public drinkimgater and irrigtion well water supplies
lost within OU-3 to Aeojet contamindion on a inteim basis. The SWRCP
shall provide the interim water replacement until the {targh water
replacenentconingency plan can provde pernanentreplacenentwater. The
SWRCP shal replace anyextracion redudtons caused bynplementaton of he
groundwater managnent one. The SWRCP shall include actions to be
undertaken, a work schedule and estimated costs for the bekminimum,
the SWRCP provisions shall provide for the following

— Replacement of a water suppiell upon initial findingof contamination at
the COC cleanup level for perchlorate and NDMA or at two-thirds the MCL
for theothe COC. Confirmaion testingwill be usal to deermineif
replacenentconinues.

— The SVRCP shal provide for atleasta two year rephcenentcapady for
water supplies lost due to Aerojet contamination of a well or reductions in a
well's operatingcapacityfor groundwater contamination controlhe two
year rephcenentcapady evalbaion shal be he geaer of he folowing
unless otherwise aged to bythe EPA:
» The sum of the capacities of private and public water supgpll that
are within 1,000 feet of the contaminatedghdwater plume at the time
of enty of an enforcemntageenentfor OU-3;

» Fifteen percent of the capacity private and public water supphells
within OU-3 d thetime of entry of an enforcement agreement for OU-3;
or

* The sum of the modeled twegr replacement capacityr public and
private water supplyells, irrigation wells and capacitseductions
anticipated for gpundwater managnent one needs.

— Theshort-tem capecity projection shdl includethetime neaded to bring
shortand bngterm replcenentcapady on-line. The shofterm
replacenentcapadiyy isto be ted into the affeceéd waéer purveyrs
distribution sgtem in a manner acceptable tAlHS to allow for
permittingof the modification.Hydraulic modelingof the distribution
system shall be provided to meet CADIHRjuirements.The SNRCPshall
provide for €lemetry acive operabn o alow for rephcenentof the
anticipated water supplgss within 24 hours.

Page 51 of 70



2.12.2.6

— Annual revision of the SWRCP is to be prepared.he revision shall review
present capacitgnd shall model projections for the héxo years in order
to provide an adequate short-term water supptit anyshort- and long
term addtional capady can be avéable for actial use.

— Except within three months of an annual revision of the SWRCPjrarya
portion of he capady is used whth exceedshe progcied usen the ktest
SWRCP bytwentypercent, the SWRCP shall be updated.

Develop and implement a lorigrm water replacement contergy plan

(LWRCBP for the permanent replacement of private and public drinkuigr

and irriggtion water supplyvells which maycontinue to be lost due to Aerojet
contamination.The LWRCP shall provide for adequate water to permanently
replace water supplies that mag lost due to Aerojet contamination for the
duration of the implementation of the remgeiheludingsupplies lost due to
implementation of thergundwater managnent zone.The initial LWRCP and
subsequent revisions shall include a minimum fiearyplanningprojection of
anicipaied repacenentdemand for al of OU-3. The LWRCP shal apply to

water supplywells in place at the time of a @y enforceable order or decree to
implement the remediation for OU-3 and anlier replacement water supply
wells which become contaminated duringimplementaion of theremedy.

Excluded fromthe LWRCP are permanentacconmodatons ateadyconpleted

by Aerojet under the provisions of the 1989 Partial Consent Decree (Civil
Action No. CVS-86-0064-E®) or other subsequent Bgettlement

ageements with private well owners or water puorsy The LWRCP shall
include actions to be undertaken, a work schedule and estimated costs for the
proposed work.The plan shall provide for the following

— The permanent replacement of a contaminated water sweflwith
equivalent water supplyvithin 18 months of confirmation samplitigat the
water supplywell is contaminated bOC from Aerojet.

— The mplementation of pernanentreplacenentcapady to meetthe LWRCP
projections based on a minimum fiveay planningeriod.

— The bngtermreplcenentcapady isto be ted into the affecéd waer
purveyors distribution sgtem in a manner acceptablAHS to allow for
permittingof the modification.A hydraulicallyequivalent distribution
system shall be provided with computerdgulic modelingdone to meet
CADHS requirements.

— Revision of the M\VRCP everyfive years and submission to the USEPA for
approval. The revision shall review present available capasitiy model
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2.12.2.7

2.12.2.8

2.12.2.9

projecions for permnentreplacenentrequrements over aileastthe nex
five years and r@ke reconmendatons b provide an adequateplcenent
water supplydetailed bywell with projected date of replacement.

— Except within sixmonths of the neXive year revision of the WRCP, any
time the actual permanent water supgplacement eceeds agarly
projected use in the latestMRCP projection byifteen percent the WRCP
shall be updated.

Monitoring of drinkingwater wells, irrigation wells, up-gadient sentinel wells,
plume control evaluation, and remedirification shall be conducted as part of
the exsting “Groundwater Monitorindg?lan for the Aerojet Site”.

Creation of a goundwater managent one (GM2 within OU-3 to maintain
water levels and prevent intaference with theremedy. The GMZ shdl modd
and assess kgffected aquifer lagr anyoperational restrictions which mag
required on eisting private and public water supplyells and irrigtion wells to
prevent anyadverse effect on the sphere of influence of the reregdgction
wells. The GMZshal also estblish the areas (bgqufer layer) where new
wells shall not be installed to prevent adverse effect on the remedy

Institutional Controls €s) that shall be implemented with this remedych

includethefollowing:

— Sacramento Courity continued review of new well drillingermit
applications.

— Aerojet shall provide an annual notification in local newspapers shdteng
OU-3 area of ppundwater contamination, the requirement for a permit for
any wel within OU-3 and point of ontact for apeamit or theequivdent
electronic information forma for disseninaion to thelocal community
approved byhe USEPA.

— If treated goundwater dischaggl directlyto water supplgystems egeeds
CADHS drinkingwater action levels, Aerojet shall provide written
notification on each occurrence to drinkwgter suppliers.

— Access to gpundwater on Aerojet’ propertyithin OU-3 shall be restricted.
Aerojet shall prevent access to theundwater byeservinghe goundwater
estate in angale of land overlayg the contaminatedrgundwater.
Moreover, anyease or sale of land overiag contaminated @pundwater
shall be subject to the followirgnvironmental restrictions:

* No exraction of goundwater;
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» No recharg of groundwater unless and untilgnesslypermitted in
writing by theRWQCB

» No injection into the goundwater; and

* No sustained draction of goundwater encountered duringnstruction
without written approval bthe RWQCB

These restrictions will beimplemented throudn arecorded declaration of
Covenants and Environmental restrictions pursuant to California Civil Code
Section 1471, wherebierojet covenants to impose these restrictiorsese
covenants and environmental restrictions will be bindingerojet’'s successors
and assigs as covenants runnimgth the land. The USEPA and the RQXCB

will have theright to enforce these restrictions. Aerojet shdl give written notie

of the goundwater contamination to each buylessee, renter and magge of
anyof these lands and evdpase, deed, mow’ge or instrument convegg any
part of these lands shallgresslyprovide that it is subject to this Declaration of
Covenants and Environmental Restrictions.

2.12.2.10 Conduct an evaluation ah-situ bioremediation or a combination of F&nd
in-situ bioremediation to allow the EPA to determine whether these components
can be effectivelyand economicallymplemented to gedite remediation of the
groundwater as a possible revision to the remedy

2.12.3 Summary of the Estimated Remedy Cddteestimated cost for thesdected remedy

Alternaive 4C is providd in thefollowing three tables (Cost Estimee Summay,
Estimated Cost of Main Reme@omponents, and SummasPresent Value Ana$is).
At the time of theROD, theoption for dispesing of thetreated water (directly disdharged
to the drnking water systemor surface wat dischar@) has noyet been sacied. To
obtain the total remedsost, the cost for the selected discleangtion must be added to
the base remedyost to provide a total remedypst.

Table 2.11

Cog Estimate for 30 Years & Remedy Completion Summary for SelectedRemedy 4C

Alterative 4C — GETs E/ FExtraction Total Undiscounted Total Present
Wells with Off-Property Extraction Wells Capital Total O&M P Cost® Value?®

in Multiple Containrent Carridors ($ million) ($ milli on) ($ milli on) ($ milli on)
30 yr. present value $ direct/surfacewater 57.9/60.9 126.7/124 184.6/184.9 109.1/111
Undiscounted $ direct/surfacewater 184.8/202.8 1034.4/1013 1219.1/1215.7 118.7/120.6

NOTE: All costs etimated with an accuacy of -30% to+50%.
Present-value costs basgd on a 7% eal discount rate and a 240¢ear paiod of anaysis (e.g., project duration).
Total O&M is thetotal present-value cost of annualand peiodic operations and naintenanceexpenditures for the 240year paiod of

a

b

c

anaysis.

Total undisounted costs are 1999 ddlars for the 240year peiod of anaysis.
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Table 2.12
Cog Estimate to Remedy Completion Main Remedy Componernts - GETs E/F Extraction Wells with Off-
Property Extraction Wells in Multip le Containment Corrid ors
Description Alternative Cost Direct Surface Water
CAPITAL COSTS
Easementsand Bnd pucha, surveying $1,084,000 $5,000 $453,000
Extraction wells, diilling and deelopment $8,170,000 NA NA
F&Jmps, discharge piping, wiring, punp power and catrol, $2,168,000 NA NA
instrumentaticn
Monitor wells $1,683,000 NA NA
Untreated groundwate piping $10,911,000 NA $1,370,000
Treatment facilities $10,981,000 $955,000 $2,880,000
Discharge piping $1,866,000 $1,705,000 NA
Subtotal (Construction) $36,863,000 $2,665,000 $4,703,000
Contracta markup, nobilization/demobilization, insurance $3,686,000 $267,000 $470,000
Engneering, pamitting, congtruction management $5,529,000 $400,000 $705,000
Regulatory oversight $922,000 $67,000 $118,000
Estimated Project Capital Costs $47,000,000 $3,399,000 $5,996,000
Contingency (15%) $7,050,000 $510,000 $899,000
Total Initial Edimated Project CapitalCosts $54,050,000 $3,909,000 $6,895,000
Treatment Plant and Bping Replacament (Total 5 replacaments) $107,365,000 $19,545,000 $34,475,000
TOTAL CAPITAL COSTS $161,415,000 $23,454,000 $41,370,000
OPERATIONS AND MAINT ENANCE COSTS
Total Undiscounted O&M costs ($ million) 2 1002.4 32.0 10.6
Total Prert Value O&M costs ($ milli on) ° 59.7 2.0 0.6
Total Undiscounted Cost in 1999 $million) © - Capital& O&M 1,163.7 55.4 52.0
Total Present Vaue ($ million) - Capital& O&M 112.8 6.2 8.1

Notes: All costs atimated with an accuacy of -30% to+50%.

a

Total O&M is thetotal present-value cost of annualand peiodic operationsand maintenanceexpenditures for the240year paiod o
anaysis.

Present-value costs basgd on a 7% eal discount rate and a 240¢ear paiod of anaysis (e.g., project duration).

Total undisounted costs are 1999 ddlars for the 240year peiod of anaysis.

Direct or sufacewater costs nust beaddel to Alternative 4C.

2.12.3.1 Uncertaintyin cost EstimatesTheinformaion in these cost estimate summay
tables are based ohea bestavalable informaton regrding the anicipated
scope oflie renedial alternaive. For exanple over he nex few years edctical
rates may fluctuaie. Changes in the costelements are |kely to occur as a resul
of new information and data collected durthg engneeringdesiag of the
remedial alternative, or as new technodsgare testedMajor or siquificant
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2.12.3.2

changes maybe documented in the form of a memorandum in the
Administraive Record file, an Explanation of Sigificant Difference, or aROD
Amendment, as appropriat&his is an order-of-magtude engneeringcost
estimate tha is expected to bewithin +50 to -30 pecent of theactud project
cost

Impact of Discount Rate omohgTerm ProjectsAlthough it appears it is more
expensive to perform Alternative 4C ($112.5 million total present value at
remedycompletion) than Alternative 466100.4 million), this is partialldue to
the effect of the discount rate on the total percent value cost estidsite)the
total undiscounted cost which@wudes the discount rate and sums the annual
capital and mantenance costs ove thetotd duraion of theremedy the cost
comparison is reversed.he total undiscounted costs per Table 2.10 for
Alternative 4C ($1,163.7 million in 1999 dollars) is less than the total
discounted costs of Alternative 481,682.9 million in 1999 dollars)The
reversal in cost is due to the fact that the treatment plant and foping
Alternaive 4B woull need ¢ be naintained and peadically replaced for 108
years morethan Alternaive 4C to omplde theremedy.

Table 2.13 - Sumtmary of Present Value Analysis to Rerady Completion
1 1 T 7T oiscoumt | ]
Y ear Capital Cos Annual Cos Total Cos Factor Presnt Value

0 $46,413,000 $1,999,200 $48,412,000 1.000 $48,400,000
1 0 $3,998,400 $3,998,400 .935 $3,700,000
2 0 $3,998,400 $3,998,400 .873 $3,500,000
3 0 $3,998,400 $3,998,400 .816 $3,300,000
4 0 $3,998,400 $3,998,400 .763 $3,100,000
5 $6,430,000 $3,998,700 $10,428,700 712 $7,400,000
6 0 $3,998,700 $3,998,700 .666 $2,700,000
7 0 $3,998,700 $3,998,700 .623 $2,500,000
8 0 $3,998,700 $3,998,700 .582 $2,300,000
9 0 $3,998,700 $3,998,700 .544 $2,200,000
10 $573,000 $4,088,700 $4,661,700 .508 $2,400,000
11 0 $4,088,700 $4,088,700 475 $1,900,000
12 0 $4,088,700 $4,088,700 444 $1,800,000
13 0 $4,088,700 $4,088,700 415 $1,700,000
14 0 $4,088,700 $4,088,700 .388 $1,600,000
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Table 2.13 - Sumtmary of Present Value Analysis to Reredy Completion
I'={

Discount
Year Capital Cos Annual Cos Total Cos Factor Preent Value
15 0 $4,088,700 $4,088,700 .362 $1,500,000
16 0 $4,088,700 $4,088,700 .339 $1,400,000
17 0 $4,088,700 $4,088,700 317 $1,300,000
18 0 $4,088,700 $4,088,700 .296 $1,200,000
19 0 $4,088,700 $4,088,700 277 $1,100,000
20 $573,000 $4,178,700 $4,751,700 .258 $1,200,000
21 0 $4,178,700 $4,178,700 242 $1,000,000
22 0 $4,178,700 $4,178,700 .226 $900,000
23 0 $4,178,700 $4,178,700 211 $900,000
24 0 $4,178,700 $4,178,700 197 $800,000
25 0 $4,178,700 $4,178,700 184 $800,000
26 0 $4,178,700 $4,178,700 A72 $700,000
27 0 $4,178,700 $4,178,700 161 $700,000
28 0 $4,178,700 $4,178,700 150 $600,000
29 0 $4,178,700 $4,178,700 141 $600,000
30 0 $4,178,700 $4,178,700 131 $500,000
31 0 $4,178,700 $4,178,700 123 $500,000
32 0 $4,178,700 $4,178,700 115 $500,000
33 0 $4,178,700 $4,178,700 107 $400,000
34 0 $4,178,700 $4,178,700 .100 $400,000
35 0 $4,178,700 $4,178,700 .094 $400,000
36 0 $4,178,700 $4,178,700 .088 $400,000
37 0 $4,178,700 $4,178,700 .082 $300,000
38 0 $4,178,700 $4,178,700 .076 $300,000
39 0 $4,178,700 $4,178,700 .071 $300,000
40 $21,473,000 $4,178,700 $25,651,700 .067 $1,700,000
41 0 $4,178,700 $4,178,700 .062 $300,000
42 0 $4,178,700 $4,178,700 .058 $200,000
43 0 $4,178,700 $4,178,700 .054 $200,000
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Table 2.13 - Sumtmary of Present Value Analysis to Reredy Completion
I'={

Discount
Year Capital Cos Annual Cos Total Cos Factor Presnt Value
44 0 $4,178,700 $4,178,700 .051 $200,000
45 0 $4,178,700 $4,178,700 .048 $200,000
46 0 $4,178,700 $4,178,700 .044 $200,000
47 0 $4,178,700 $4,178,700 .042 $200,000
48 0 $4,178,700 $4,178,700 .039 $200,000
49 0 $4,178,700 $4,178,700 .036 $200,000
50 0 $4,178,700 $4,178,700 .034 $100,000
51 - 65 0 $4,178,700 $4,178,700 | .032-.012 *$100,000
Total Feent $112,500,000
Value

*In year 66, pesent value costs are $0, in year 2081, thepresent value cost to replacethe $21,473,000 gatment plant is$100,000; dl
other presert vaue msts are zep.

2.12.4 Expeced Outomes othe Setced RemedyThe exyeced outomes of he Slecied
Remedyis the restoration of the aquifer to beneficial use (drinlater source) after
cleanup levels are achieved in an estimated 24@syFinal cleanup levels for

groundwater are provided in Table 2.14.
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Table 2.14 Cleanup Levels br Chemicals of Concern (COC)

cocC Cleanup Bags for Cleanup kevel Risk at Cleanup kvel
Level
Perchlorate 4.0 ppBb Low end ofORD rang Non-carcinognic risk
(NCR)
Hazard index (HI) = 1
NDMA 1.3 ppt Preliminary Renediation Goal Cancer rik 1x10°
Trichloroethlene 5 ppb* Max. Contarmant Level (MCL) Cancer risk2.4x10°
USEPA & CA
Tetrachloroethene 5 ppb* MCL USEPA & CA Cancer rik 4.7x10°
1,1Dichloroethane 5 ppb* MCL CA NCR, HI= 0.009
1,2,Dichloroethane 0.5 ppb* MCL CA Cancer risk2.9x10°
1,1,2Trichloroethane 5 ppb* MCL USEPA & CA Cancer riskL.8x10°
1,1Dichloroethene 6 ppb* MCL CA Cancer riskl.1x10*
1,2Dichloroethene 6 ppb* MCL CA NCR, HI =0.3
1,1,2Trichloro-1,2,2- 1200 ppb* | MCL CA NCR, HI = 0.03
trifluoroethane
Chloroform 100 ppb* MCL CA Cancer riskt.1x10*
Vinyl Chloride 0.5 ppb* MCL CA Cancer risk2.2x10°
Carbon Tetrachloride 0.5 ppb* MCL CA Cancer rik 2.3x10°
Nitrate 10000ppb MCL USEPA NCR, HI=0.4
Nitrite 1000ppb MCL USEPA NCR,HI=1

Notes:* Low end o Office of Research and Rvelopment (ORD) guidanceletter of 6/18/99

2The NDMA PQL is beng improved. The curent enforceable level is 5 ppt. Best available monitoring method techndogy shall beused
until a RQL of 1.3 ppt isachieved.

*V OC are expected to becleaned up tobdow MCLs as aesut of the pechlorateand NDMA treatment.

The pumpose of this response actia isto control risks posed by drinking water supplies resulting in exposures from ingestion, inhaktion and
dermal contact. Perchlorateis themost widdy distributed chemical and abng with NDMA will drive thecleanup d theVOCs. While the
cleanup kvel for VOCs are beng set at theMCL leve, it is anticipate that achiging the pachlorateand tosome extent theNDMA cleanup
levels will result in theaquifer cleanup to10° cance risk. The ORD 6/18/99 ‘Interim Assesnent Guidancefor Perchlorate’ provides the
current range of the provisional referencedose value for pachlorateas0.0001 ng/kg-dayto 0.0005 ng/kg-dayissued by the National Center
for Environmental Assessment (NCEA) in 1995 uig standad adut paameters. The pechloratereferencedose and dinking water
equivalentsba®d on gandad paiameters are developed from “no observed adwerse effectslevels’and thus are bdow theanticipated level
that will causecance.
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Table 2.15 - Efluent Limitations & Receiving Water Limitations:

Effluent Discharge Limitations

Condituents Daily Maximum in ugl Monthly Average in ugl
Volatile Organics (1 Not appicable 0.50

Pechlorate 8 4

1,4 Dioxane 10 5
N-Nitrosodimethylamine 0.005 0.0013

(1 All volatile organic cangtituents listed in USEPA Method 8010 and 8020The concentration of each candtituent shall not exeeed
0.5 ugl.

(2 Thedischamge shall nat haw a pHlessthan 6.5 nogreater than 8.5.

(3 The 30-dayawerage daily dischage flow shall nat exceed 5.04 nillion gallons pe day

(4 Survival of aquatic oganism in 96-hour bioassays of undiluted waste shall beno less than:
Minimum for any one bioassay - - - - - - - - - 0%
Median for anythree or more consecutive bioassa - - - - 90%

Receiing Water Limitation s (Dischage shall na: caug thefollowingin thereceving water)

(1 Concentrations d dissdved oxygen tofall bdow 7.0 ng/l.

(2 OQils, greases, waxes, a other materials toform a visible film or coating on thewater suffaceor on the stream battom.

(3 OQils, greases, wexes, floating material (liquids, séids, bams, and scums) or suspedel material to create a nuisane or adwersely
affect bendficial uses.

(4 Aesthetically undesirable discoloration.

(5 Fung, slimes, or other objectionabke growths.

(6 Turbidity nat to increase more than 1 Nitural Turbidity Units (NTUs) when natuil turbidity is between 0 & 5 NTUs; i ncreae
more than 20 % Mwen natual turbidity is beween 5 & 50; inciease more than 10 N'Us if thenatuel turbidity is beween 50 &
100 NTUs; nor increase more than 10 % \en thenatual turbidity is greater than 100 NUs.

(7 The normal ambient pH to fall bdow 6.5, exceed 8.5, n@ causethe naormal ambient pH to chang by more than 0.5 pHunits.

(8 Depasition of material that causs nuisanceor adwersely affects beneficial uses.

(9 The normal ambient temperature to beincreased more than 5F.

(10 Taste or odor-producingsubgances to impait undesirable tages or odors to fish flesh or other edible productsof aquatic aigin or
to causenuisancer adwersely affect beneficial uses.

(11 Radicuclides tobepresent in cancentrations that &ceed maximum contaninant kvels speified in theCaifornia Cade of
Regulations, Ttle 22; that ham human, phnt, aninal or aquatic ife; or that esut in theaccunulation of radionuciides in the
food web toan etent that pesents a haard to hurman, phant, aninal, or aquatic ife

(12 Aquatic canmunities and p@ulations including vertebrate, invertebrate, and pant gecies, to be degraded.

(13 Toxic pdlutants tobepresent in thewater cdumn, sediments, @ biota in cancentrations that adersely affect bendficial uses; that
producederimental respansein human, phnt, aninal, or aquatic ife; or that biaccunulate in aquatic esaurces at bvels which
are hamful to human helth.

(14 Violation of anyapplcable water qualty standad for recaving waters adgted by theBoard o the State Water Resaurces Control
Board pusuant tothe CWA and egulations adgted theeunde.

* These effluent discharge limitations may ne=d to be supplemented in theNPDES Permit process, depending on thedischaige
point (Lake Natoma, Folsom Soth Canal or Buffalo Creek) and the receiving water (American River, Cosumness Rver and

Mokelumne River).
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2.13 Statutory Determinations:
Under its legl authorities, USEPA’s primamesponsibilityat Superfund sites is to
undertake remedial actions that achieve adequate protection of human health and the
environment.In addition, Section 121 of CER@Lestablishes several other statutory
requirements and preferencéthese specifyhat duringthe implementation and upon
completion of the selected remedial action the action, must comilyapplicable or
relevant and appropriate environmental standards established under federal and State
environmental laws unless a waiver is justififithe selected remedyust also be cost-
effective and utilize permanent solutions and alternative treatment teciesdioghe
maximum extent practcablke. Finaly, the satute includes a preference for redies hat
employtreatment that permanentyd sigificantly reduces the volume, taity, or
mobility of hazardous wastes as their principal elem&he followingsection discusses
how the selected remedyldresses these statutoegguirements and preferences.

2.13.1 Protection of Human Health and the Environmditposure to contaminated
groundwater throug drinkingwater supplies is the area of potential rigke selected
remedywill contain the off-propertgontamination and treat the contamination between
the on- and off-propertgxraction fields to drinkingvater standardsExposure levels
will be within the acceptable risk ram@f 10* to 10° for carcinognic risk and below the
Hazard Indexof 1 for non-carcinogns. It is expected that perchlorate and NDMA
cleanup levels will drive the cleanup and result in risk levels at the lower end of the
USEPA risk rang. Water supplyvells will be monitored and drinkingater wells that
will continue to be lost due to Aerojet contamination will be replaced thrpuayision of
alternative water supplyAccess to contaminatedagindwater will be restrictedAny
sale or lease of land overlag contaminated pundwater on Aerojet propentyill be
subject to the followingnvironmental restrictions: No gaction of goundwater; no
rechar@ of groundwater unless and untilgnesslypermitted in writingoy the RWQCB
no injection; and no sustainedtection of goundwater encountered duringnstruction
expressly pemitted in writing by the RWQCB. These restrictions will beimplemented
through a Declaration of Covenants and Environmental Restrictions, whaezbjet
covenants to impose these restrictions.

Theremedy will not have detrimenta cross-meiaimpects. Treatment systems will
complywith air qualityrequirementsUnder direct use, treatedogindwater will @
directy to the waer purveyrs cbsed dstribution system Under surface wat discharg
on-site, the dischaegwill complywith the limits specified in Table 2.15; off-site
discharge will requirean NPDES Penmit.

2.13.2 Compliance with Applicable or Relevant and Appropriate Requiremetsedial
actions selected under CEREImust complywith all ARARs under federal
environmental laws or, where more stengthan the federal requirements, State
environmentd or facility sitinglaws. Where a Stae has ddegated authority to enforce a
federa staute sut as RCRA, theddegated potions ofthe staute are consideed to bea

Pag 61 of 70



Federal ARAR unless the State law is broader or more sinintipan the federal law.
Applicable or relevant and appropriate requirements are identified on a site-specific basis
from information about site-specific chemicals, specific actions that are cansglered,

and specific features of the site locatidrnere are three categes of ARARS: (1)
chemcalspecfic requrements; (2) acton-spedic requrements; and (3) bcaton-spedic
requirementsWhere no ARARs st for a gven chemical, action or location, USEPA

may consider non-promuéied federal or State advisories anddgnce as To &

Considered criteria (T8). Although consideration of a TBis not required, if standards

are setcied based on TBGhose stndards aresally enforceal® as perforrance

standards.

Chemical-specific ARARs are risk-based cleanup standards or methiesdolgch,
when applied to site-specific conditions, result in the development of cleanup standards
for COC.

Locaton-spedic ARARs are resictions paced on heét-based concerdtions of
hazardous substances or the conduct of activities because of the special locations, which

have important gpgraphical, biologcal or cultural featuresExamples of special
locations include wetlands, flood plains, sensitive estesys and seismic areas.

Action-specific ARARs are technolgdased or activigbased requirements or
limitations on actions to be taken to handle hazardous wakbey.are triggered bythe
particular remedial activities selected to accomplish a remedy

Table 2.16 Description of ARARS for Selected Rermredy
Authority Medium Requirements Status Synopsis of Requirements Action to be Taken to Attain
Requirements
Chemical-Specific ARARs
Federal Ground- Federal S&fe Rdevant & MCLs hawe been regulated for a The €lected remedy will comply
Regulatory water Drinking Water Appropriate | number of common arganic and with these requirements The
Require- (GW) Maximum (R&A) inorganic cantaminants. These cleanup kvels for theVOCsin
ment Contaninant levels regulate the concentrations theaquifer are se¢ at MCLs.
Levels (MCLSs) of contaminantsin pubic drinking | Where there ae o MCLs for the
water supplies and ae consdered contaminants, &j., pechlorate
relevant and appopriatefor and NDMA, thecleanup kevels
ground-water aquifers patentially are baed on risk.
used for drinking water.
State GW Title 27, CCR, R&A Groundwate will be monitored Progres of the remeg will be
Regulatory Section 20410, accading to Title 27/Title 23 evaluatel by monitoring the water
Reguirement Title 23, CCR, regulations supply wells & estabiished
Section 2550.6 sentind wells.
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Table 2.16 Description of ARARS for Selected Rermredy

Authority Medium Requirements Status Synopsis of Requirements Action to be Taken to Attain
Requirements
State GW Cadlifornia Sde R&A The Statehaspromulgated MCLs The cleanup kvel for a CQC with
Regulatory Drinking Water for same of the COCs that a& more | a stateMCL that is nore stingent
Requirement Act - Title 22, stringent. is st at thestateMCL.
Division 4,
Chapte 15,
Articles 4, 5.5,
and 8.
Federal GwW National Applicable A dischage to sufacewater must Discharge to suface water on-site
Regulatory Pollutant comply with effluent and eceving | will comply with the subgantive
Requirement Elimination water limitations requirements of an NPDES
Discharge Permit (See Table 2.15)
System discharge to suface water off-site
(NPDES) Pemit will require an NPDES Pemit.
Federal GW US EPA Region Applicable USEPA hasdeveloped preliminary In theabsaceof MCLs for
Regulatory 9 Rreliminary as remediation goals that ae risk- pechlorateand NDMA, the
Reguirement Remediation Paformance | base levelsthat ae usel to scieen | cleanup kevels for theseCOCsare
Goals (PRGs) Standad sites that nay require additianal base onrisk levels. For NDMA,
investigation or passible thecleanup kvel is the PRG. For
remediation. PRGs may alsobe perchlorate thecleanup kvel is
conddered in tting groundwater the lowerd of the risk range
cleanup kvelsin theabenceof provided in ORD’s 6/18/99
promulgated MCLs for “Interim Assessmat Guidance
contaminants. for Pechlorae using sendard
adul paameters.”
Federal GW USEPA Applicable USEPA and the Né&ural Academy Therisk values for perchlorae
Regulatory Drinking Water as of Sciences (NAS) published risk published by USEPA and NAS
Requirement Hedth Paformance | valuesfor toxicity based factors were conddered in establishing
Advisaies and Standad other than canceor incremental thecleanup kevel for pachlorate
NAS Syggested cance risk estimates. USEPA and | at theste.
No Adverse NAS publshed risk estimates for
ResponselLevels perchlorate
(SNARLS)
State GW CA Water Cade, | Applicable Authorizes StateWater Resaurces The sdected remedy complies
Regulatory Division 7, Control Board (SWRCB) and with theapplcable requirements
Requirement Section 13241, Regional Water Quality Control in the Central Valley Region
13243, 13263), Board (RWQCB) to estabiish in Basn Ran.
and 13360 water qualty control plans water
(Porter-Cologre quality standards for the waters of
Water Quality the StatdRegion (surfaceand
Control Act) groundwate).
State GW Water Quality Applicable Those partions of the Central The designated use for the aquifer
Regulatory Control Plan for Valley Region Basin Plan which at theAergjet Site is municipal
Requirement the Sacramento sd out thedesignated uses (i.e, and aquatic ater supply. The
River and @n bendficial uses) and thewater cleanup kvels for the
Joaquin Riwer qualty criteria bagd upm such contanminated groundwate
Basns uses are applcable requirements comply with thewater qualty

criteria basd upa such ue.
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Table 2.16 Description of ARARS for Selected Rermredy

Authority Medium Requirements Status Synopsis of Requirements Action to be Taken to Attain
Requirements
State GW SWRCB Applicable Designates all ground and srface The aquifers unde the Aerojet
Regulatory Resolution No. waters of the Stateas dinking Site hawe been identified as
Requirement 88-63 (Sources water exapt where the Totl sources of drinking water.
of Drinking Dissolved Solids (TDS) is greder
Water Policy) than 3,000 ppirthewell yield is
less than 200 gd from a snge
well, thewater is a geothermal
resaurceor in a water conveyance
facility, or thewater canna
reasaably betreated for domestic
use usng either best management
practices or best economically
achievable treatment practices.
State GwW SWRCB Applicable Dischamges must cleanup and abate] Groundwate at QU-3 will be
Regulatory resolution 9249 the effects of dschargesin a cleaned up toattain bet water
Reguirement (policies and manne that pomotes the gualty that is easmable, eg., 4
Procedures for attainnent of ether backgound ppb for pechlorateand 1.3pptdr
Investigation and water qualty, or thebest water NDMA and at a fimimum MCLs
Cleanup and qualty that is easmable if for VOCs. However, it is
Abatemert of backgound water qualty canna expected that as aesult of the
Discharge berestored. treatment for pecchlorateand
(Wate Code NDMA, VOCs will becleaned up
Section 13304 to bdow MCLs.*
and 13307)

* The Regional Water Quality Caontrol Board, usng the requirements established in Resolution No. 9249 and théVater Quality Control Plan
for the Sacramento River and $n Jaquin River Basns would set thecleanup \alues for cance causng subgances for OU-3 at the
incremertal 1x10° cance risk value and no the MCLs. However, cleanup d pachlorateto 4 ugl and NDMA to 0.0013 ug will likely
reduce the oher COCs to below their respedive incremertal 1x10° cance risk values.

L ocation-Specific ARARs

Federal Within 40 CRR Part 6, Potentially Require awidanceof adwerse Congructing groundwater
Regulatory 100year Appendix A, Applicable effects minimization o patential treatment facilitiesin a 100 yar
Requirement | flood- Fish and ham, and estoration and flood plain will beawided. If it
plain Wildlife preservation o natuel and canna beawided, thepaential
coordination Act bendficial values of floodplains. ham to theflood plain sall be
(16 USC 661 ¢ minimized.
seq.), and 40
CFR Part 6.302
Federal Within 40 CRR Potentially A RCRAfacility located in a 100- | Sincethetreatment facilities will
Regulatory 100vyear 264.18p) and 22 | Applicable year flood plain nust be geneaate hazrdous waste, any
Reguirement | flood- CCR designated, canstiucted, gperated facility congructed within a 100
plain 66264.1800) and naintainel to prevent washout | year flood plain shal comply with

of anyhazrdous waste by a 100-
year flood

this requirement.
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Table 2.16 Description of ARARS for Selected Rermredy

Authority Medium Requirements Status Synopsis of Requirements Action to be Taken to Attain
Requirements
Federal Excawat- National Potentially Alteration of terrain that theatens The proposed remedal
Regulatory ion of Archaelogical Applicable significant sientific, prehistoric, alternatives will nat alter or
Requirement | terrain and higorical histaric, or acha®logical data destroy anyknown prehistoric or
which Presevation Act may require actions to recover and histaic archeological features
may (16 USC Section preserve attifacts. west of the Aerojet Site. Areas
cause 469) 36 CRR west of the Aergjet Site are
irrepar- Pat 65 esentially completely developed.
able, However, becausethae is alvays
ham, a pasibility that bured higoric
loss, @ or prehistoric remains could be
destruct- discovered duing congruction,
ion o this regulation would require
artifacts action torecover and peserve
artifacts.
Federal Critical Subgantive Potentially Requires actian to conserve Two erdangeredfloral spedes are
Regulatory habitat portions of the Applicable endangered spedes or threatered known to occurwithin
Requirement | upm Endangred species, including conaultation Sacramento County. the
which Species Act of with the Depaitment o Interior, Sacramento Orcutt gass (Orcuttia
endangr- | 1973 (6 USC Fish and Wildlife Service. Viscinda) and the BoggsLake
edspedes | 1531 ¢ sq.); 50 hedge hyssop (Gratiola
or CFR Part 200 Heterospah). Four endangred
threaten- and 50 CR Part wildlife spedes are expctedto
edspedes | 402 occurwithin 25 miles of the
depend Subgantive Aerojet Site: Bald Eade,
portionsof the Peregme Felcon, Giant Garter
CA Endangred Snake and theValley Elderberry
Species Act Longhorn Beete. The Aerojet
Subgantive Site may bea habitat ér the
portionsof the Burrowing Owl, a speies d
native Plant concan in CA Any actin that
Protection Act may impact @ threaten theimpact
an erndangered spedes shall
comply with this requirement.
Federal Wetlands | 40 CRR Part 6 Potentially Actionsmust betaken to awoid Could beappicable if treatment
Regulatory Appendix A appicable adverse efects, minimize potential facilities are congructed df- site
Reguirement ham, and peserve and @hance on a wetland. Any construction
wetlands to theextent passible. in wetland would awid adwrse
effects minimize paential ham,
and peserve and ehance
wetlands to the extent passible.
State Wetlands | Fish and Gme Could be Actionsmust betaken to ensure Any construction off-site would
Regulatory Commissn appicable as | that ‘no ne loss’ of wetlands ensure that nonet loss d
Requirement Wetlands Blicy | a acreage or habitat \alue occurs. wetlandsor habitat \alue occurs.
(adopted 1987) Paformance | Actionsmust betaken torestore
included in FAsh Standad and ehanceCalfornia’s wetland
and Game Cade acrage and habitat ue.
Addenda
State Areas Fish and Potentially Restrictions on diversion, Applicable if treated water will be
Regulatory affecting Wildlife Applicable channdéing or other activty that dischaged to sufacewater.
Requirement | streamor Coordination modifies a steamor river and Dischage to sufacewater shal
river Act (16 USC affects fish or wildlife. comply with these restrictions
661 ¢ seq.) And
40 CRR Part 6
Section 302
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Table 2.16 Description of ARARS for Selected Rermredy

Authority Medium Requirements Status Synopsis of Requirements Action to be Taken to Attain
Requirements
Action-Specific ARARs
Federal Generat- 40 CRR Part 261 | Applicable Estabiishes procedures and These requirements are applicable
Regulatory ion of and 22 CCR numreric limits for identification to management of waste maerials
Reguirement | waste Section 66261 and management of chaacteistic generated as aesult of
from hazardous wastes listed hazardous | congruction of the selected
condruct- wastes, and $ateonly (non- remedial action or operation o a
ion & RCRA) hazrdous wastes. groundwate treatment plant.
operation
due
remedial
action
sdected
Federal Generat- 40 CRR Section Applicable Requires waste generators to These requirements are applcable
Regulatory ion of 262.11 and 22 determine if wastesare hazardous to management of waste maerials
Requirement | waste CCR Zction wastes and atablishes procedures gengated as aesul of
from 66262.11 for such deerminations congruction of the selected
congruct- remedial actin or operation of a
ion & groundwate treatment plant.
operation
due
remedial
action
sdected
Federal Shipment | 40 CR Stion Potentially Specifies maimum amounts and These requirements are
Regulatory of 262.34 and 22 Applicable maximum periods for patentially applicable to
Requirement | hazrdous | CFR 66262.34 accumlation of hazardous waste management of waste maerials
wastes for on-site unde generator status gengated as aesul of
treatment congruction o theremedial
or action and geration of any
disposal groundwate treatment plant if
off-site these waste materials are
hazardous westes.
Federal Discharge | National Toxics Potentially Establishes theappopriateaquatic | If treated weter is dischaiged to
Regulatory to inland Rule, 40 CRR Applicable and hunan hailth ciiteria for toxic | sufacewater, thedischage shal
Requirement | surface 131.36 pdlutantsin inland surfacewaters comply with these requirements
water and exclosed bays and atuaries.
Included in theNational Rule were
EPA promulgated gecific criteria
for certain water bodies in
Cadlifornia.
Federal Discharge | Cdlifornia Potentially Egablishes numeric water qualty If treated water is discharged to
Regulatory to inland Toxics Rue 40 Applicable criteria for priority Toxic sufacewater, thedischage shal
Requirement | surface CHR 131.38 Pollutantsfor inland weters in the comply with these requirements
water stateof Caifornia, thepresenceor
discharge of which cauld
reas@ably beexpected to interfere
with maintaining designated uses.
State Discharge | SWB Resolution | Potentially Allows for the wse of mixing zores | This requirement is paentially
Regulatory to suface | Nos. 68-16 and Applicable as par of a deéermination of applcable if treated water is
Requirement | water 9249 whether water qualty is beng dischaged to surfacewater.

maintained in therecdving water.
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Table 2.16 Description of ARARS for Selected Rermredy
Authority Medium Requirements Status Synopsis of Requirements Action to be Taken to Attain
Requirements
Federal Discharge | 40 CRR Parts Potentially Egablishes treatment and Discharge to suface water on-site
Regulatory tosuface | 122 and 125 and| Applicable monitoring requirements for will comply with the subgantive
Requirement | water 23 CCR 2235® dischages tosurfacewater. requirements of an N°DES
say. Permit (See Table 2.15)
discharge to suface water off-site
will require an NPDES Pemit.
Federal Storm- 40 CRR Part Potentially Egablishes, monitoring, and The subgantive requirements
Regulatory water 122.26 and 23 Applicable pdlutant cantrol requirementsfor would beappicable if
Requirement | manage- CCR 2235¢ storm water from indugrial congruction activties asociated
ment sq. activities with theremedial actin digurb
an aeaof 5 aces.
State Ground- SWB Basn Han | Rdevant and | Reguires evaluation of patential This pdicy is a €levant and
Regulatory water (wadewater Appropriate | water reuse optionsand idatifies appropriate in reviewing the
Requirement | extraction | reuse pdicy) patential reuse optionsthat $ould optionsfor reuse of thetreated
and be cansdered prior to disposal of water.
treatment treated groundwater
State GW treat- | 27 CCR, Applicable Title 27 establishes waste siting Spent GAC will beclassifed and
Regulatory ment Division 2, classficaion systems ard handkd in accadancewith Title
Requirement | waste Subdivision 1. minimum waste management 27 requirements
gererat- standards for dscharges of waste
ion to land for treatment, sorage, and
dispacal.
Federal Organic Article 27 Air Rdevant & Applies to treatment, sorage, and The requirements are relevant and
Regulatory waste Emission Appropriate | disposal facilities with process appopriatefor groundwater
Requirement | gererat- Standards for vents assoiated with sdvent extraction and airstripping
ion into Pracess Vents extraction or air or steam gtripping | operations for the remedy.
air (22 CCR operationsmanagng RCRA
66265.1030- hazardous wasteswith organic
66265.1035) concentrations d at least 10 ppm
These oferations must reduce total
organic emissons below specified
deviceto reducetotal organic
emissions by 95 pecent by weight.

2.13.3 CostEffectivenessin the ERA’'s judgement, the Sdeced Remedy is costeffecive and
represents a reasonable vallre makingthis determination, the followingdefinition was
used: “A remedyhall be cost-effective if its costs are proportional to its overall
effectiveness.”lote: NCPSection 300.430(f)(1)(ii)(D)] This was accomplished by
evauaing the“oveall effectiveness” of thosedternaives tha sdisfied thethreshold

criteria (i.e., the alternatives are both protective of human health and the environment and

ARAR-compliant). Overall effectiveness was evaluatedasgessinghree of the five
bdandng criteria in combinaion (longterm efectiveness ad pemanence; redudion in
toxicity, mobility, and volumethroudh treetment; and short-tem efectiveness). Overall

effeciveness wasen conpared © coss o deermine costeffeciveness.The
relationship of the overall effectiveness of remedial Alternative 4C was determined to be
proportional to its costs and hence this alternative represents a reasonable value for its
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cost

Longterm Alternaive 4Chas he leastresdualrisk of al the aternaives because i
provides for the earliest containment contaminationagéis D and E, thereby
significantly reduang the extent of contamination in these layers. By redudng the extent
of contamination in Byers D and E, the area for potential residual contamination is
smaller. Alternative 4C effectivelyeduces the mobilitgf groundwater contaminants,
becausetiuses ont extraction and hroud seécive placenentof exracion wels for
hydrauic contol. Becauselte conaminaion in Layers D and Es contained, a érger
volume of contamination will be remediatedlternative 4C achieves RAOs in 248ayrs,
3 percent longr than 4A, but faster than 48 an estimated 108ewars or 31 percent.
Usinga 30-ar net-present-worth method, Alternative 4C is $12.8 M or 13 percent more
expensive than the nepreferred, Alternative 4BUnder the total undiscounted cost
method, which totals the annual costs of the rembedpmpletion, Alternative 4C is the
least epensive remedgt $1,215.7 to $1,219.1M, which is $545.7M or 45 percent
cheaperttan Alternaive 4B.

The selected cleanup level at the low end of ORBtarim Guidance for Perchlorate (4
ppb vs. the hilg end of the rargll8 ppb) is appropriate at this site because there is no
appreciable cost difference over the first 8ang of the remedyThe exent of the
perchlorate contamination at 4 ppb vs. 40 ppb are almost equivalent, reisulliaggame
cost for the etraction sgtem at these cleanup levelghe biologcal treatment sstem is
not wneentrdion seansitive thus, thereatment cost ae gpproxmately thesame

The selected cleanup level for NDMA at®\s. 10° has an estimated 30-year Present
Value impact of $0.9M or less than one percent of the remestg. The estimate is
based on reducintpe volume of NDMA to be treated k/OX throudh segecated
piping, electrical rate of $0.78 per kilowatt-hour and interest rate of GYOX
treatment electiical consunption increases gnificanty with each order of agnitude
redudion in thetreatment level. The Nationd Instituteof Oacupéaiond Safety and Hedlth
has categrized NDMA as a potential occupational carciandor which no egosure
threshold could be identified that would protect 100 percent of the populdinen.
additional cost is appropriate to treat NDMA to®Hthis site because 1here s a high
cumuldive risk with aght othe carcinogen in themix of COC ad 2) there is arelative
source comtbution © be conslered because dfi¢ presence NDMAni our detary intake
(e.g, bacon, beer, etc.).

2.13.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
maximum Extent Practicabl&IlSEPA ha deéermined tha the Sdected Remedy
represents the mamum exent to which permanent solutions and treatment techieslog
can beutilized in aprecticable manne a thesite Of thosedternatives tha are protective
of human health and the environment and complly ARARs, USEPA has determined
that the Alternative 4C provides the best balance of trade-offs in terms of the five
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balancing criteria, whie also congilering the satutory preference foreatment as a
principal element and considerifgate and communitycceptance as outlined as follow:

- Longterm Effectiveness and Permanencgr&lucingthe exent of contamination in
Layers D and E, thearea for potential residud contamination is mud smaler, thereby
reducng the poenial for coneaminaion o leach fromsol paricle.

— Redudion of Toxcity, mobility, or VolumeThroudh Trestment: Themobility of
contamination in Byers D and E is restricted in Alternative 4@lore contamination
volume is renoved becauséie area of redualconaminaion is the snallest

— Short-tem Effectiveness: Altenaive 4C is projeted to ahieve remedy compldion
over 100 wpars faster than Alternatives 3A, 38 and 5B While the time frame is
approxmatelythe same for Alternatives 4A and 5A, Alternative 4C restoresddy
and E he fasest

— Implementability: Alternaive 4C is not sigificantly mudh morecomplex to
implement than othe dternatives.

— Costs: Altenative 4C is within 13 pecent of thelowest st protetive remedy
Alternative 4A and cheapest when evaluated usitej undiscounted cost.

— State Accepance:DTSC and he RVQCB acceps only Alternatives 4B and 4CThe
CADHS are opposed to all alternatives with reinjection.

— Community Acceptince:No aternatve was akarly favored bythe cormunity.
However, Alterndive 4C was prderred by membes of thecommunityinterested in
the cleanup beingnplemented as @editiouslyas possible.

2.13.5 Preference ¢r Treatmentas A Prncipal Element There are no known source materials or
NAPL in OU-3. The largest human health risk is pasure to contaminatedayndwater
supplies. The selected remedyill treat the contaminated-gundwater between the on-
and off-propertyextraction well sgtems to the cleanup levelsThe off-property
extraction sptem will contain the off-propertgontamination, preventingrther
contamination of theaquifer. The on-propety extraction systam will also @ntan the
contaminated pundwater on-propertgnd prevent further contamination movioidy
property The remedyrovides the best reduction in volumedmntainingthe Layer D
and E contamination the earliest and prevergprgadingf contamination over portions
of the aquifer which cannot be fullgmoved.

2.13.6 Five-Year Review RequirementBecause this remedyill not result in haardous
substances, pollutants, or contaminants remaivitign OU-3 above levels that allow for
unlimited useand unrestricted exposure but it will take morethan five years to dtain
remedial action objectives and cleanup levels, a podigiew will be conducted within
five years of completion of the psigal construction of the OU-3 remetdyensure that
theremedy is, or will beprotective of human heslth and theenvironment.

2.14 Documentation of Significant Changes:In response to comments from Aerojet received
on the National Remedyeview Packag the USEPA added fouryer C (C11, C12,
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C13 and C14) d@xaction wells to the Alternative 4C to prevent contamination from
migrating from Layer C to D (Se= Figure 2-4). The cost estimates wee increased
accordindy. The proposed plan fact sheet inadverteothitted these wells but theyere
appropriatelyshown on storypoards shown to the public at the two public mesting

The Proposed Plan indicated a ramg cleanup levels no tigr than MCls for VOCs
with a final cleanup levels to be specified in the RA@Roundwater at OU-3 will be
cleaned up to attain best water qudlitst is reasonable, e.g ppb for perchlorate and
1.3 ppt for NDMA and at a minimum MGlfor VOCs althoud it is expected that as a
result of thetreatment for pechlorae and NDMA, VOCs will becleaned up to béow
MCLs.

PART 3: RESPONSIVENESS SUMMARY

3.1 Stakeholder Issues and USER Responses
There was sigificant communityresponse received at the two public meetard
provided in writingduringthe comment periodThe comments and USEPA responses are
included in the Responsiveness SumnaAppendidA of this documentAerojet
expressed a preference for Alternative 4Bhe water purvey's provided no alternative
preference but oppose arginjection. The communityupported completintdhe remedyas
expeditiouslyas possible, however, some member of the commexgtgssed a concern
over traffic congestion which will be higher for Alternative 4C ove 4B in theinitial phase
of the remedy

3.2 Technical and Legal Issues

3.2.1Techncal Issues:
Aerojet has questional theability of the Sdected Remedy to prevent contamindion
migration from themorecontaminated Layer C to Layer D for themiddlerow of extraction
wells. The USEPA review has indicated the appropriate remedialrdesigaddress the
concern. Extraction wdls C11 throu@p C14 wee addal to thecost estimate based on
paticle tracking modeing to address theconcern.

The NDMA RQL is bengimproved. The currenenforceal# level is5 ppt Bestavalable
monitoringmethod technologshall be used until a PQaf 1.3 ppt is achieved.

3.2.2 Legal Issues:
American Sates Water Co. has fied a bwsuit in State courtagainstDTSC and he
RWQCB and a separate lawsuitaagst Aerojet for the reinjection of perchlorate at GETs E
and F. Three bxic torte suts are ao pendng acainst Aerojet related to it's Sacranen
site
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Appendix A
USEPA ResponseSummary

The purpose of the Response Summsity provide a summaigf USEPA'’s responses to the
comments UEPA received from the public on EERA’s proposed plan and administrative
record for the Aerojet Superfund Site, Rancho Cordova, Califoilrhiés comment period was
announced on November 30, 2000 andehdgecember 1, 2000The comment period ended on
January30, 2001 after a 60-daypmment period USEPA held two formal public meetiagn
Thursday December 7, 2000 from 7:00 p.m. to 10:00 p.m. and ednésdaylanuary17, 2001
from 6:00 p.m. to 10:00 p.nEach meetingvas divided into two partdn the first part USEPA
explained its proposed remedial action and answered questiotise second part of each
meeting USEPA received formal public comments that are addressed in this response summary
The enire proceedigs of boh meetngs were tanscrbed bya courtreporer and are beig
include in thefinal administraive record.

USEPA received two kinds of comments: 1) written comments received dieipuiblic

comment period, and 2) formal oral comments received BFAS public meeting. USEPA is
required bylaw to consider and address otlipse comments that are pertinent andiB@ant to

the remedial action beirgelected.USEPA is not required to address comments which pertain to
the allocation of liabilityfor the remedial action, nor potential enforcement actions to implement
the remedial action, as these are independent of the selection of the remedial action and
USEPA's proposed planJSEPA does have the discretion to address comments with limited
pertinence if doingo would nonetheless address the concern ohdisant segnent of the

public.

USEPA is not rquired to reprint thecomments of thecommenters vebaim and mg paaphrese
where appropriateln manycases in this response summas$EPA has included lagg

segnents of the origpal comments.However, persons wishirtg see the full texof all

comments should refer to the commenter’s submittal to USEPA which has been included in the
administraive record.

Specific responses YSEPA are indead for convenient referenc@hese indices run
consecutivelythroudh the entire Response Summasgardless of the section or commenter.
Comments are shown in normal teand USEPA'’s responses are shown in a different itaticiz
type stye. Section A contains responses to comments received from Aerojet; these comments
and responses are numbered 1 thinol@4. Section Bcontains responses to comments from
GeoTrans numbered 135 to 153ection C contains responses to oral comments received during
the December 7, 2000 public meetingmbered 152 throbig307. Section D contains responses

to oral comments received duritige dnuary17, 2001 public meetingrumbered 308 throg

380. Section E contains responses to comments receivewbadyand byemail, numbered 381
throuch 471.
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A. Responses to Coments from Aerojet

EXECUTIVE SUMMARY

1. Aerojet-General Corporation (Aerojet) has reviewed the Proposed Plan prepared for the
Western Groundwater Operable Unit (OU-3)thg United States Environmental
Protection Agncy— Regon IX (USEPA). Aerojet agees that implementation of a
remedial action is necessdoy OU-3. Aerojet agees that further enhancements of the
groundwater etraction and treatment sems (GETs E)Hocated alonghe western
boundaryof the Aerojet propertgre appropriate to mitige anypotential offsite
migration of contaminantsAerojet also agees that offsite dowmgdient containment of
the leading edge of theplumeis gpropride to mitigate any potential impacts essocated
with the exsting offsite contaminationln addition, Aerojet supports well drilling
restrictions and contimgcy planningfor the provision of alternate water supplies to
mitigate anypotential impacts to downgdient water supplies.

USEPA'’s Proposed Plan inappropriatagsumes that the remedial alternatives were
intended to achievergundwater restorationGiven the estimated time frames to meet
remedial action objectives (RAOs), consistent with USER#lance, the \stern
Groundwater Operable Unit Remediavéstigation/Feasibility Study(OU-3 RIFS)

approved byJSEPA and the California agcies presented remedial alternatives aimed at
achievingcontainment of the on-properaynd off-site plumes, not restoratiomhis

distinction is critical to remedselection and establishimieanup gals.

USEPA Response to Comment #1: The National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) at Federal Register 55 No. 46
page 8846, Section 300.430(A)(iii)(F) states “USEPA expects to return usable
ground waters to their beneficial uses wherever practicable, within a time frame
that is reasonable given the particular circumstances of the site.” One of the
beneficial uses for the groundwater is drinking water. In addition, the NCP
requires compliance with Applicable or Relevant and Appropriate Requirements
(ARARSs). The water quality objectives and the Narrative and Numerical
Standard to achieve the water quality objectives that are in the Water Board’s
Central Valley Region Basin Plan are ARARs. The Western Groundwater
Operable Unit Feasibility Study prepared by Aerojet did not present a Technical
Impracticability (TI) evaluation for the operable unit. Aerojet provided in the FS
approximate percent of area captured by layers within a 25-year evaluation
period to allow comparison of the remedies. The FS does not state that the goal
is only containment. Containment would only be applicable if groundwater was
not to be restored in accordance with a Tl Waiver submitted and approved in
accordance with USEPA guidance (EPA 540-R-93-080).

2. There also are several problems with the cleaasgroposed bPA. First, most of
the gpals @ far bewynd the level of protection required the California Department of
Health Services (DHS) for drinkingater. Second, meetinthese cleanupogls in many
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cases will be technicaly imprecticable and prohibitivey costly. Third, these gods will
require the unnecessagytraction, treatment and dischargf billions of @llons of water
thatotherwise meetbenefcial uses, mcluding as drnking water. Moreover, because
some of the cleanupogls are below reliable detection limits, the ab#itbd costs
associated with containirand treatingo these gals is unknown Finally, manyof the
cleanup gals have not been promatgd byUSEPA or the State of California, but
instead are based on poliagd giidance, and to our knowleelghese gals have not been
applied to anpther Superfund siteCERCLA and the NCP do not authogi£PA to
mandatorilyimpose suchagls, especiallywhere theyhave not been consistendpplied
and to do so here would be capricious and arbitrary

USEPA Response to Comment #2: It is USEPA'’s assessment that perchlorate
and to some extent N-Nitrosodimethylamine (NDMA) will drive the cleanup.
Neither perchlorate nor NDMA has USEPA Maximum Contaminant Levels and
USEPA is proposing cleanup levels within the USEPA'’s risk range and in
accordance with the water quality objectives of the Water Board Central Valley
Region’s Basin Plan which is an Applicable or Relevant and Appropriate
Requirement. See also Comment #16.

Cleanup technology to achieve the cleanup levels proposed presently exist. The
biological treatment system for Perchlorate developed by Aerojet destroys
Perchlorate to less than 4 ppb, the present method detection limit. The
Perchlorate biological treatment system is not concentration sensitive and
destroys Perchlorate at 400 or 40 ppb for approximately the same cost.
Ultraviolet Oxidation remediation technology has been shown to effectively
destroy NDMA to non-detect. The present Department of Health Service action
level for NDMA is an interim action level.

The treated groundwater is to supply a growing water demand in the community.

Thus, the selection of cleanup goals are specific to the Aerojet Site and the
proposed cleanup levels are within the USEPA approved risk range and are
enforceable.

Of the alternatives presented in the OU-ARIland in EPA’s Proposed Plan, Alternative
4B beter meats theNCP evaluaion aiteria than EPA’s préerred remedy, Alternaive 4C
(as modified by EPA). Indesd, Alternaive 4C will not provideany additiond protection

of human helth or theenvironment, and will cost substatially more Moreover, the
additional off-site interior exaction wells mayindermine the sgem’s abilityto contain
the on-propertyas well as the off-site, dowraglient plumeslmplementingAlternative

4C also will result in geater disruption to the surroundiogmmunity

USEPA Response to Comment # 3: Alternative 4C does provide additional
protection to the environment. Groundwater in layers D and E is better protected
in Alternative 4C because this alternative minimizes the additional area that
would be contaminated while the contaminants are allowed to migrate to the off-
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property “containment ring wells” in Alternative 4B. In the National Oil and
Hazardous Substances Pollution Contingency Plan, the plume boundaries are
the compliance boundaries. Alternative 4C costs 13% more than 4B but is
estimated to restore the aquifer 31% faster. Allowing D and E layer
contamination to migrate to the present extent of the C layer contamination
would significantly increase the area of contaminated aquifer that ultimately has
to be remediated.

Implementing Alternative 4C will add approximately 2.1 miles or 19% more piping
in roadways than 4B in the first few years of the remedy. However, because 4B
is estimated to take 108 years longer to achieve cleanup, the service lines which
are estimated to have a 40 year life will need to be replaced approximately 3
additional times more than for 4C, which will be more disruptive to the community
long term.

Findly, it is premature a this timefor EPA to dismiss thdirect reuseof treated
groundwater.DHS has approved three of the four treatment techreddhat would

allow the direct reuse of the treatedgndwater, and the fourth treatment technglisg
currentlyunder review bYDHS. Moreover, EPA and DHS have approved of direct reuse
of treated goundwater at manguperfund sites in California and elsewhee®A should

not foreclose the State of California’s discretion and jurisdiction to allow direct reuse.

USEPA Response to Comment #4: USEPA has not dismissed the direct
discharge of treated groundwater to a drinking water system. The side bar on
Page 5 of the Proposed Plan notes that a site treatment permit for all
contaminants of concern at Aerojet has not been issued, and that the California
Department of Health Services drinking water program is evaluating permitting
an application in southern California of a new technology that might also work at
Aerojet. USEPA is not limiting the State of California’s discretion or jurisdiction to
allow direct discharge of treated groundwater for drinking water use in the future.

Aerojet supports the phased implementation of containment Alternative 4B because it
best meets the nine NCP alternative evaluation critéilaalternate water supply
alternatives (includinglirect reuse) should be retaineflerojet supports cleanumgls

for this Operable Unit which are protective of human health consistent with drinking
water standards, are technicglhacticable and cost reasonable, and are consistent with
cleanup gals applied at other CER@Lsites.

USEPA Response to Comment #5: Aerojet’s support of 4B is noted. As
explained in Response to Comment #1, allowing layers D and E to be further
contaminated is not consistent with the use of the aquifer use as a drinking water
source. Itis USEPA’s assessment that Alternative 4C best meets the nine
National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
alternative evaluation criteria. See Response to Comment #117 NCP nine
criteria.
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GENERAL COMMENTS ON THE PROPOSED PLAN FOR OU-3

6. Neither Alternaive 4B nor Alternaive 4C, or for thamater any of thedternaives
identified and evaluated in th&lér the Proposed Plan, were intended to provide for
groundwater restoration but rather were developed@asgwater containment
alternatives.Restoration of gpoundwater within OU-3 is considered to be technically
imprecticable within areasonable time frame regardless of theremedia action sdected by
EPA. As the objective of all of the remedial actions presented in$tanB Proposed
Plan are to provide on-properind off-propertydowngadient plume containment, it is
inappropriate to select Alternative 4C over Alternativeséklyon the basis of a
perceived reduction in the estimated time faumpdwater restorationn addition, the
Remedial Action Objective (RAO) oféstoring both on- and off-property groundwater
to its beneficial use€ should be eliminated since EPA’s estimatesgesgit is unlikely
that this RAO will be achieved off-propenyithin a reasonable time frame and on-
propertyrestoration has not been evaluated.

USEPA Response to Comment #6: For the Feasibility Study (FS) to be a
containment only remedy and not restore the aquifer between the on and off-
property extraction wells, Aerojet would have to have provided a justification,
contained in a Technical Impracticability (Tl) Waiver following OSWER 9234.2-
25, October 1993 guidance. No presentation was made in the FS that
restoration of groundwater was technically impracticable. The FS is also required
to address Applicable or Relevant and Appropriate Requirements (ARARs) and
specifically the State ARARs including the State Water Resources Control Board
Central Valley Region’s Basin Plan. The Basin Plan requires groundwater
restoration to beneficial use unless justified through a Technical and Economic
Feasibility Analysis (TEFA). No TEFA was performed in the FS.

The remedy applies to the groundwater between the on and off-property
extraction wells. Contamination up-gradient of the on-property extraction wells
will be addressed in future Operable Units. The FS “variations 3 through 5"
alternatives perform two functions 1) containing the contamination at the toe of
plume off-property and preventing further contamination from moving off Aerojet
property and 2) remediating groundwater between the on-property and off-
property extraction wells. The alternatives were evaluated against both criteria.

7. Evduation of thereative time frames ove which vaious possibleemedial dternaives
mayrestore goundwater qualitgertainlyis a factor in consideringgmedial alternatives
under the NCP, but aquifer restoration is not requifgakecifically the NCP (40 CR
300.430 (a)(1)(iii)(p) states:

“EPA expects to return usableaund waters to their beneficial uses wherever
precticable, within atime frametha is reasonable given thepaticular circumstances of
the site. When restoration ofrgundwater to beneficial uses is not practicable, EPA
expecs o preventfurther mgraton of he pume, prevenexposure ¢ the conamnated
ground water, and evaluate further risk reduction.”
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10.

USEPA Response to Comment #7: The USEPA evaluated the particular
circumstances specific to this Operable Unit, including California’s Applicable or
Relevant and Appropriate Requirements. The USEPA evaluated both containing
the groundwater contamination and restoring the aquifer to beneficial use which
resulted in the addition of Alternative 4C to the Feasibility Study (FS). The size
of the Layer C plume, approximately nine square miles, and the complexity of the
hydrogeology, make it economically imperative that the containment portion of
the remedy prevent the further spread of contamination in aquifer Layers C, D
and E while contributing to restoration of the overall contaminated aquifer. The
proposed remedy was reviewed by the USEPA’s National Review Board and the
board concurred with the remedy approach.

Aerojet will implement technicallgound, reasonable, and cost-effective measures that
will address sigificant risks posed bgroundwater contaminatiortiowever, after
conductingnumerous evaluations, it was determined that restoration cannot be achieved
except over ettemelylongtime frames.Even EPA acknowledss in the Proposed Plan
(pace 12) that “None of the alternatives considered are stubyt-term remedies.”

USEPA Response to Comment #8: The USEPA agrees that aquifer restoration
would take longer than desirable due to the extent of contamination but that does
not alleviate the need to restore the groundwater to beneficial use if achievable.
Aerojet has presented no justification for a Technical Impracticability Waiver.

The remedial alternatives for theégtern Groundwater OU-3 that were described and
evaluated in thedasibility Studyand the Proposed Plan are naiupndwater restoration
alternatives but rather containment remediBsese alternatives were developed with the
understandinghat gven the circumstances of the sitegundwater restoration is
technically impreacticable and prohibitivey costly within areasonable time frame

USEPA Response to Comment #9: See Response to Comment #6.

Speciicaly, the renedial alternaives conslered for OU-3 are focused on leating and
containingcontaminated @undwater alonghe western boundanf the Aerojet property
and collectingand containingffsite contamination near the dowadient end of the
existing groundwater plume (i.e., approxatelyalongZinfandel Drive) so as to mitige
anypotential impacts to offsitergundwater wells and associated water supplide
layout of the goundwater etraction sgtem in lines of wells perpendicular rather than
parallel to the goundwater flow direction reflects the primamgntainment objective of
the remedyather than a more secondaryd longterm goal of ultimatelyrestoringthe
aquifer to beneficial use®lthough it is stated as one of the objectives of the remedial
action in the Proposed Plan, restorationroligdwater beneath or downaglient of the
Aerojet siteis not @nsideed to beprectical within any reasonable time frame. EPA ha
developed citeria for evaluaion of thetechnical precticability or impracticability of
groundwater restoration (USEPA, 1993, OBRV/Directive 9234.2-25)The Western
Groundwater OU-3 meets maaf/the criteria EPA considers for “technical
impracticability of groundwater restoration including
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11.

12.

13.

. The nature of the release was aéavglume, continual release over a lqragiod
of time;

. The primarycontaminants of concern (perchlorate and NDMA) are not readily
subject to bioloal decayand are not volatile;

. The volume of contaminatedayndwater is larg and at geat depth; and

. The stratigaphyof the aquifer is complexontainingdiscontinuous sand lenses
within an extensivesilt/clay matrix resultingin extremely heterogeneous
conditions.

USEPA Response to Comment #10: The Feasibility Study shows that
remediation of the groundwater is achievable while containing the plume. The
Operable Unit does not contain Non-Aqueous Phase Liquids or source materials.
See also Response to Comments #6 and #7.

As a result of these site/contaminant conditions, there ishadeigee of uncertaintas to
the ultimate restoraion potential of the aquifer, paticularly the portion of theaquifer on-
site

USEPA Response to Comment #11: The Feasibility Study (FS) does not
provide a Technical Impracticability (Tl) evaluation to support the assertion that
the aquifer cannot be restored. The USEPA agrees that the site stratigraphy is
complex which is why the USEPA made provision for an effectiveness
adjustment in 2006. The ultimate test of the remedy will be its operational
performance. Based on remedy performance data, the Remedial Action
Objectives could be adjusted through a Record of Decision Amendment if
appropriate. The uncertainty is minimized because the remedy does not extend
up-gradient of the on-property containment field and the area to be remediated
has no known sources contributing to the contamination or non-aqueous phase
liquids which are difficult to cleanup.

Evaluations conducted IBPA as part of the development of the Proposed Plan indicate
tha if restordion is possiblethetime frames for ahieving restordion are estimated to be
extremely long, regardless of thedternative sdected. The projected longtime frames for
achievingrestoration result from the dgologc and contaminant conditions described
above, alongvith the larg area and volume of the contaminant plume and the numerous
pore flushes that maye necessarty reduce the levels of contamination within the offsite
portions of the aquifer.

USEPA Response to Comment #12: See Responses to Comments #6 and #7.

It is undear today how many porevolumes will be required to reduce thelevels of
contaminants within the offsite portions of the aquifer to below the clearalp g
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14.

proposed b¥EPA in the Proposed Platonsequentlya reasonablyeliable estimate of
thetime required to ranoveadl of the contaminaion from theoffsite portions of the
aquifer cannot currentlge developed for anyf the remedial alternatives.

USEPA Response to Comment #13: The use of six pore volumes was not
intended to represent the maximum number of pore volumes required to meet
cleanup goals but rather to suggest a minimum number of pore volumes that
might be necessary to achieve cleanup. Preliminary evaluation of the flow
patterns generated by the flow model suggested that higher pore flushing rates
are associated with areas of the aquifer with the highest concentrations and
lower flush rates are associated with the areas of the aquifer with lower
concentrations. Also, in general, the lower concentrations are in areas of the
aquifer in which travel times to reach the extraction well are the highest. These
generally coincide with areas at the margins of the plume area, which are
furthest from extraction wells. This was one of a number of reasonable
simplifying assumptions that were made in order to make estimates of the
cleanup time. These assumptions were applied equally to all alternatives. It is
USEPA’s assessment that the Proposed Plan cleanup time projections, which
were based on the minimum number of pore volumes that might be necessary to
achieve cleanup, are reasonable for comparison of alternatives.

It should be noted that, as discussed elsewhere in these comments on the Proposed Plan,

Aerojet believes that the modeliagalysis that was conducted BPA to estimate the

time until “restoraion” or “remedial action objectives’ are achieved was baeal on a
incorrect use of the ¥étern Groundwater flow model and on incorrect assumptions and
methodolog, contains a hig degee of uncertaintyand is unable to provide time
estimates of the level of accuraayd precision assumed BYA. EPA’s discussion in

the Proposed Plan appears to infer that tHidogtimal” placement of the containment
wells, significant reduction in the time to achieveogndwater restoration can be

achieved. Theactud time framerequired to ahieve complde restordion is morea

function of the hgrogeologc conditions of the aquifer, the overall distribution of
contamination within the aquifer and the numeric clearngisgthat must be achieved,

and less a function of the number of wells installed as part of the rembdyact that
EPA’s modelingndicates that all of the remedial alternatives contained in the Proposed
Plan would require éreemelylongtime frames (geater than 100ears) to achieve
groundwater cleanupogls is an indication thatgundwater restoration is technically
imprecticable within areasonable time frame.

USEPA Response to Comment #14: USEPA agrees that there is considerable
uncertainty in estimating groundwater cleanup times; however, Aerojet did not
provide an estimate of remedy duration in the RI/FS. Aerojet provided the
approximate percent of area captured by layer within a 25-year evaluation
period, which does not meet USEPA’s requirement to estimate the life of the
remedy. This left USEPA with the task of preparing estimates of the time
required to achieve groundwater cleanup for the remedial alternatives. Aerojet
prepared a groundwater flow model for evaluating the remedial alternatives in
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15.

the RI/FS. USEPA could have chosen to prepare a new groundwater model or
to use the existing model that had already been developed for the site. USEPA
chose an approach that would use the existing flow model developed specifically
for the site and extended the use of the model beyond the 25 year time frame
used by Aerojet in the RI/FS by using the longer time frames already established
in the model files by Geotrans. The use of the model, particle tracking and
particle capture analysis was fundamentally similar to that performed by
Aerojet/Geotrans in the RI/FS except that the model simulations were extended
for 100 years or more. Use of the existing model was a cost and time effective
approach paralleling and extending the modeling methods already documented
in the RI/FS.

Many simplifying assumptions had been made in developing the original
groundwater flow model for what is a complex groundwater system. Although
this flow model is a very general representation of the groundwater system, it is
an appropriate tool for comparing the alternatives and the only tool currently
available to predict remedy duration. The model is an acceptable approach for
comparing remedial alternatives because the groundwater system remains the
same and the only variation is the performance of the extraction system. USEPA
did not modify the underlying groundwater flow model developed by Aerojet’'s
consultant. The only modification made by USEPA was to add several extraction
wells in evaluating Alternative 4C.

Also see Responses to Comments #1 and #6 on technical impracticability.

Furthermore, neither perchlorate nor NDMA is a common contaminant and research is
still pendingto assess andigal detection methods, remedial alternatives, anitityx
Analytical methods for the ésemelylow concentrations that are proposed as cleanup
goals, or within the rargof cleanup gals, onlyrecentlyhave been developed, or in the
case of NDMA havedt to be developed and demonstrat€hnsequentlythe

underlyng toxicologcal information as well as remediation and treatment techieslog

for the exremelyconservative “cleanupogls” or “remedial action objectives” proposed
by EPA in the Proposed Plan are just now belegeloped.Therefore, perceived
differences in estimated cleanup times should be considered, but should not be a
determining factor if theremedial dternaives are equd in the othe evaludion aiteria.

USEPA Response to Comment #15: There are numerous labs that can detect
perchlorate to the 4 ppb level (low end of USEPA risk range) using USEPA
Method 314.0 . In the case of N-Nitrosodimethylamine (NDMA), the reliability of
method detection capability below 20 parts per trillion (ppt) to the potential
remediation goal of 1.3 ppt is currently open to interpretation. The remedy
design will be based on the Remedial Action Objective (RAO) while the
enforcement of the RAO will be based on repeatable confirmation sampling
detection limits.
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Treatment technology exists for both NDMA and perchlorate to achieve RAQOS.
Also see the Response to Comment #2.

The toxicity of NDMA has been assessed and the preliminary remediation goal
(PRG) is based on data contained in the USEPA’s Integrated Risk Information
System (IRIS) and set at the USEPA'’s one-in-a-million cancer risk level. In the
case of perchlorate, USEPA'’s Office of Research and Development provided
Interim Assessment Guidance for Perchlorate dated June 18, 1999. The
guidance provides a reference dose range of 0.0001 to 0.0005 mg/kg-day.
Using adult parameters, the dose range is equal to 4 to 18 ppb. USEPA has
elected to use the low end of the range (4 ppb) for this site because of the
impact to drinking water in a heavily populated area and the fact that there is the
potential for serious threat to developmental processes in children. Use of infant
parameters would reach the USEPA lower end of the risk range.

The cleanup ggals for perchlorate and NDMA and the low end of the esfng VOCs
presented in therBposed Ran are below the levels necess@arpchieve protection of
human heah and for compliance wih ARARs. Further, heyare bebw the currerly
achievable laboraory deection limits and present numeous othe technical
imprecticability conaerns dongwith significant cost-benefit implications. EPA has
proposed cleanupogls for OU-3 that are below drinkingater standards and has not
adequaely consideed thetechnical and economic feasibility of atemptingto achieve
these gals.

USEPA Response to Comment #16: For N-Nitrosodimethylamine (NDMA), the
Remedial Action Objective (RAQO) is the November 1, 2000 USEPA Preliminary
Remediation Goal (PRG), which is the one-in-a-million cancer risk. For
perchlorate, the RAOQ is the low end of the reference dose range provided by the
USEPA'’s Office of Research and Development’s Interim Assessment Guidance
for Perchlorate dated June 18, 1999. Thus, because of the impact of perchlorate
to drinking water in a heavily populated area and the fact that there is the
potential for a serious threat to developmental processes in children. The Volatile
Organic Compounds (VOCs) RAQOs proposed cleanup goals will be based on
Maximum Contaminant Levels (MCLs); however, it is the USEPA’s assessment
that perchlorate and to some extent NDMA will drive the remedy and that VOCs
will be cleaned up to below MCLs. The Feasibility Study for the Western
Groundwater Operable Unit (WGOU) did not provide a Technical and Economic
Feasibility Analysis for the Remedial Action Objectives (RAOs). On June 13,
2000, the Water Board provided the USEPA with a Derivation of Cleanup Values
for WGOU, and a copy of this document was provided to Aerojet. The USEPA’s
National Remedy Review Board presentation package, which was provided to
Aerojet July 24, 2000, contained the RAO rationale and the June 13, 2000 Water
Board'’s derivation of cleanup values.

There are numerous labs that can detect Perchlorate to the 4 ppb level (low end
of USEPA risk range) using USEPA Method 314.0. In the case of N-
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Nitrosodimethylamine (NDMA), the reliability of method detection capability
below 20 ppt to the potential remediation goal of 1.3 ppt is currently open to
interpretation. The remedy design will be based on The Remedial Action
Objective (RAQO) while the enforcement of the RAO will be based on available
repeatable confirmation sampling detection limits. In the case of VOCs, MCL
detection levels are readily achievable from commercial laboratories.

EPA has not acknowledd that the remedial alternatives presented in &€ desiged
to contan CoPCs sinethe ability to restorethe aquifer has not ben danonstréed. EPA
has not considered potential economic or social impacts to tiosm remused by
dischargng billions of callons of treated gpundwater that alreadyeet drinkingvater
standards into the American River, therebgucingbeneficial uses of thegundwater.
Furthermore, EPA has not applied cleanoplg below drinkingvater standards at aoy
the reviewed NPIsites in Regpn X where RODs orRODs have been implemented (as
presented at the end of this discussion).

USEPA Response to Comment #17: The Feasibility Study (FS) states that the
remedial alternatives were developed and evaluated for “addressing
contaminants of concern (COCs) in groundwater in the Study Area” (Executive
Summary Section ES-1, Paragraph 1, last sentence). The FS does not state that
the alternatives are designed to only contain COCSs.

Once remediated groundwater will be available for local use. Groundwater
discharged to the American River, Folsom South Canal or Lake Natoma can still
be used by the local community.

All cleanup goals are site specific. The Aerojet Rancho Cordova site happens to
have multiple contaminants other than Volatile Organic Compounds (VOCS)
which will drive the cleanup effort. See Response to Comment #16.

EPA’s National RemedRReview Bbard (NRRB [NRRB, 2000]commented on the
conservative nature of the proposed clearaglgybecause there inconsistent with
national EPA policyand have not been consistergpplied byEPA Regon IX or the

State of California.EPA Regon IX has responded to the NRREoncern byassuming
that all the cleanupagls below drinkingvater standards for all CoPCs will be achieved
duringthe period estimated to achieve the proposed cleamalgay perchlorate.
Aerojet’s analges conclude that this assumption is incorrect and that all cleaals g
below drinkingwater standards should be re-evaluated in accordance with NRRB
direction. In fact, our analys shows that for the northern portion of the off-site plumes,
both NDMA and TCE take smgficantly longer to meet the proposed cleangalg than
perchlorate.

USEPA Response to Comment #18: The USEPA’s National Remedy Review
Board requested Region Nine to document in the Record of Decision (ROD) the
site specific justification for the cleanup levels; Region Nine agreed to do this.
The Response to Comment #16 provides the rationale for USEPA’s selection of
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the cleanup level for perchlorate and N-Nitrosodimethylamine (NDMA). It is
USEPA’s assessment that perchlorate in general and NDMA to some extent in
the northern portion of the off-property plume will drive the cleanup.

EPA has proposed cleanupais for all CoPCs regdless of whether thegre present
onsite, offsite, or bothThe FSdid not evaluate the potential to reach clearglg
onsite because the sources of these chemicals sdillaard will be addressed lyfuture
FS. The cleanup gals presented dyPA should onlyconsider CoPCs detected offsite
which include trichloroethane (TCE), perchlorate, N-nitrosodimathine (NDMA),
1,2-dichloroethene (1,2-DCE), 1,1-dichloroethene (1,1-DCE), 1,2-dichloroethene (1,2-
DCA), and viny chloride. Nitrate and nitrite have been detected offsite, but have not
been differentiated from back@gind concentrations and are probatdy site-related.
Similarly, someof theoffsite detections of TCE ad PCE, ad dl of their potentialy
related breakdown products (1,2-DCE, 1,1-DCE, andl dinipride) are from offsite
sources other than Aerojet (Aerojet, 2000a).

USEPA Response to Comment #19: The Remedial Action Objectives will be
applied to the area between the off-property extraction wells, at the maximum
extent of contamination, and the on-property extraction wells. Thus, there is a
portion of the Aerojet property that is covered by the Western Groundwater
Operable Unit. Of the fifteen Contaminants of Concern (COCs), ten were
detected off-property and 15 on-property. The five on-property contaminants not
detected off-property are Volatile Organics (VOCs) which will be part of the
standard VVOC analytical suite. Another reason to test for the 15 COCSs is to
insure that the on-property extraction system is effectively containing on-property
contamination. The purpose of the cleanup goals for on-site COCs is to set the
levels that contaminants must not exceed in groundwater migrating off-site.
These cleanup goals are both necessary and appropriate.

Because the area off-property with breakdown products of TCE also contains
perchlorate, which was used in the past by Aerojet to delineate TCE
contamination caused by Aerojet, USEPA does not accept the assertion this
contamination is wholly from sources other than Aerojet. In 1962, the water table
in the vicinity of Aerojet was approximately 82.3 feet above Mean Sea Level
(MSL). The top of the screen of well 30065 is at approximately 67 feet above
MSL. Long term water levels indicate that the regional water table fell by 10 to
15 feet a decade, this suggests that the water table in the vicinity of Aerojet was
approximately 92 feet above MSL in the early 1950's. It is possible that TCE
contamination migrated from the Aerojet site in the 1950's and 1960's to the
vicinity of well 30065.

Aerojet’s specific comments and aregy with respect to EPA’s proposed “cleanup
goals,” “cleanup levels,” or “remedial action objectives” (numerical values listed in Table
1 of the Proposed Plan) are amgzed as follows:
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23.

EPA'’s proposed cleanumgls are inconsistent with nglgtoryrequirements and
guiddinesin theNCP;

USEPA Response to Comment #20: The NCP requires that the more stringent
of state standards and federal standards be applicable to each site. The
proposed cleanup goals are consistent with the requirements of the USEPA risk
range and the water quality objectives of the Water Board’s Central Valley Basin
Plan.

The technical or economic impacts, consistent with the policieswaddliges of both the
NCP and the State, associated with establistiegnup gals below drinkingvater
standards have not been considered; and

USEPA Response to Comment #21: Aerojet did not include the technical and
economic impacts in the Feasibility Study (FS) for perchlorate or N-
Nitrosodimethylamine (NDMA), the chemicals which will drive the cleanup, even
though Aerojet was advised in the draft comments on the FS that one-in-a-million
cancer risk values should be considered in the remediation goals. The biological
treatment system for perchlorate developed by Aerojet destroys perchlorate to
less than 4 ppb, the present method detection limit and is not concentration
sensitive. In the case of NDMA, Ultraviolet (U/V) Oxidation can achieve the
NDMA cleanup level. The present Department of Health Services action level
for NDMA has only been temporatrily raised to the present level.

The proposed cleanupals are inconsistent with cleanupeds at other sites.

USEPA Response to Comment #22: Cleanup levels are site specific. In
establishing the cleanup levels for this operable unit (OU), the USEPA evaluated
the risk from the fifteen Contaminants of Concern (COC) in the OU along with
Applicable or Relevant and Appropriate Requirements (ARARS) which include
the water quality objectives of the California Water Board Central Valley Region’s
Basin Plan. At this site, USEPA determined that perchlorate and, to some extent,
N-Nitrosodimethylamine will drive the cleanup. See also Response to Comment
#16.

Although chemical-specific ARARs based on drinkingter use were available for most
of the chemicals of concern (see Table C-10 of Appe@dix the RIFS), EPA has
apparentlychosen to use TBCs as the basis for cleanapsdgecause the TBC values
were lower than theARAR vdues. Maximum Contaninant Levels (MCLSs) eist for
several of the volatile oagpic compounds; however, the Proposed Plan presents non-
enforceable gidance values as the basis for cleangdggfor manyof the VOCs.

USEPA Response to Comment #23: The water quality objectives in the Water
Board Central Valley Region’s Basin Plan are Applicable or Relevant and
Appropriate Requirements (ARARS), not TBCs, and are an appropriate basis for
establishing cleanup goals. The Volatile Organic Compounds’ (VOCs) Remedial
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Action Objectives (RAOs) are being set at Maximum Contaminant Levels (MCLS)
for this operable unit (OU); however, it is USEPA’s assessment that perchlorate
and to some extent N-Nitrosodimethylamine (NDMA) will drive the remedy and
that the California Regional Water Quality Board Central Valley Region’s, Basin
Plan objectives for VOCs will be met.

Although the Proposed Plan does noplain the source of the raa@f individual values
presented on Table 1, it appears that ereyCalifornia Public Health Goals (PHGS),
Sugyested No Adverse Responsevels (SNARLs), or Integated Risk hformation
System (RIS) values for TCE, PCE, 1,1-DCE, 1,2-DCA.

In the case of several of the VOCs, the basis for theraihgpals presented on Table 1

of the Proposed Plan could not be identifi&ecifically the lower values presented for
1,1-DCA and chloroform do not appear to correspond withkaoyn standards or

guidance levels or with theonein-a-million cancer risk-based concentraions or therisk-

based concentraions for ahazard index of oneas presented in theFeasibility Study
Furthermore, EPA presents values for 1,2-DCE; however, pr@edigtandards and
toxicologcal information for this compound are based on the specific isomer (cis- or
trans-) and not on the compound class as a witblen after reviewinghe standards and
toxicologcal data for the individual isomers, we were unable to discern the basis for the
lower level presented in the Proposed Plan for 1,2-DCE.

USEPA Response to Comment #24: See Response to Comment #23.

Similar situdions «ist for pechlorae and NDMA. MCLs or othe promulgted
standards have not been established for either of these compdinedState of
California has developed action levels to address occurrences of these compounds in
drinking water. A Provisional Action level (PAL) of 18 parts per billion (ppb) was
established byhe California Department of Health Services (CA DHS) in 1997 for
perchlorate based on a provisional oral reference dose establisU&EBA for
nonarcinogenic effects. EPA ha subsgquently revised theRfD upwad resultingin a
drinking water level equivalent to 32 ppln AL of 0.002 ppt was established in 1998
for NDMA which corresponds to a theoretical®i@ncer risk; however, this level is
below the detection limits of most laboratori&ecause of the potential for production
of NDMA in drinking water treatment proesses, & well as laboraory limitations to
detect low concentrations of NDMA, DHS subsequeesiiablished a temporaagtion
level (TAL) of 0.02 ppt for NDMA. The PALs and TALs were identified as potential
TBCs for the Wstern Groundwater OU in the /RS report.

USEPA Response to Comment #25: The action levels developed for
perchlorate and N-Nitrosodimethylamine (NDMA) are consistent with the
USEPA’s risk range and Applicable or Relevant and Appropriate Requirements
(ARARSs), including the water quality objectives in the State Water Board Central
Valley Region’s Basin Plan. The Remedial Action Objective (RAO) for NDMA is
the November 1, 2000 USEPA Preliminary Remediation Goal (PRG), which is
the one-in-a- million cancer risk. For perchlorate, the RAOQ is the low end of the
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reference dose range provided by the USEPA'’s Office of Research and
Development’s Interim Assessment Guidance for Perchlorate dated June 18,
1999. The low end of the range is used because of perchlorate’s impact to
drinking water in a heavily populated area and the fact that there is the potential
for a serious threat to developmental processes in children. In addition, the
existing perchlorate biological treatment system in operation at the Groundwater
Extraction and Treatment E/F Facility which will become part of this operable
unit, is not concentration sensitive and destroys perchlorate to less than 4 ppb,
which is the present method detection limit.

Although California has developed Alfor perchlorate and NDMA in drinkingater,

EPA has chosen to select substantilalyer values.In the case of perchlorate, EPA has
proposed a value of 4 ppb, which presumablyased on risk-based calculations using
generic exposure faairs raher han he ste-specfic risk-based callations devedped n
the RIFS for the Western Groundwater OUIn the case of NDMA, EPA has proposed a
value of 0.0013 ppt which apparenigybased on EPA Remn IX’s Preliminary
Remediation Goals (PRGS)$EPA Regon IX, 2000b] Regon IX PRGs incorporate
reference dose with standad exposurefactors to providesstimates of mntaminant
concentrations in environmental media that are conservativalyidered to be protective
of humans ove alifetime. PRGs &e intendel for usein saeening pollutants in
environmentd media, triggering further investigation and providingan initial cleanup

goal if applicable.EPA Regon IX has also established a PRG for perchlorate of 18 ppb
(the same value as the California)Abhowever, EPA chose not to use the iRagXx

PRG as the basis for the perchlorate cleammab gresented in the Proposed Plan.

USEPA Response to Comment #26: See Response to Comments #16 and #25.

EPA has developeduglance on procedures to be used to idgreNaluate and select
ARARs and TECs for Superfund sites (EPA, 1988)his guidance stateé€Chemical-
specific TBC values such as health advisories and reference doses will be used in the
absence of ARARs or where ARARs are not sufficiently protective to develop cleanup
goals.” This sane guidance ao sates“If no potential ARARs are identified covering a
particular situation, or if potential ARARs are determined not to be protective, any
pertinent criteria, advisories, guidance or proposed standards should be used, and the
reasons for their use should be fully documentedis"MCLs have been promudted for
drinking water use and are considered to be protective for public drimlatey supplies,
there is no justification for selection of values other than & cleanupagls for
groundwater.Furthermore, EPA has not provided aplanation of the basis for many

of the values identified in the Proposed Plan or reasons for use of clesisijptiper

than MCLs.

USEPA Response to Comment # 27: See Responses to Comments #16 and
#25.

The EFA has notevaliaied the echncal or econornt impacs assoated wih
establishingcleanup gals below drinkingvater standardsAs discussed elsewhere in
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these comments, it mde inappropriate to establish cleanwalg if there is no realistic
expectation that thoseogls can be reached in a reasonable time frame.

USEPA Response to Comment #28: It is USEPA'’s assessment that the vast
majority of the cleanup will be driven by perchlorate. The extent of perchlorate
contamination at 4 ppb or 40 ppb within the operable unit are so close that it is
USEPA'’s estimation that over the first 30 years and possibly the first 100 years
of the remedy, there is no cost difference in the cleanup at 4 or 40 ppb. Due to
the many variables, it may take at least five years to evaluate containment and
15 years or longer to determine the aquifer response to the remedy and evaluate
its effectiveness. Because ongoing perchlorate toxicity research is presently
reviewing the potential for serious threat to developmental processes in children,
it is appropriate to use the low end of USEPA'’s risk range for the cleanup level.
Should new toxicity data or aquifer field data justify a modification of the cleanup
levels, the Record of Decision can be amended. See also Responses to
Comments #1, #6 and #21.

However, if cleanup @pls must be established for OU-gdEral and Stateuydance
allow consideration of technical practicabilapd economic reasonablene$fie cleanup
goals proposed bPA do not meet these criteria for the follownegsons:

The proposed cleanupals will increase the estimated cleanup times\wsr 50 percent
compared to the time required to achieve drinkuager standardsThe proposed
cleanup gals will also add in eoess of over $500 million to the total cost of the remedy

USEPA Response to Comment #29: See Response to Comment #28. Even
using the Aerojet’s Retardation Factor of 1 for perchlorate and assuming a
cleanup level of 18 ppb for the Remedial Action Objective, according to Aerojet
the time for cleanup of Layer C at 4 ppb is only 24% greater than their projection,
not 50%. However, the more crucial point is that over the first 30 years of the
remedy USEPA estimates that the cost of the remedy will be approximately the
same at a cleanup level of 4 or 40 ppb. Also see the Responses to Comments
#28 and #34.

The proposed cleanupals for NDMA, and the low end of the ranfpr three VOCs
(1,1-DCE, 1,2-DCA, and virchloride) are below reliable andlyal detection limits.

USEPA Response to Comment #30: Enforcement will be at the available
practical quantitation limits that can be duplicated for the Contaminants of
Concern.

The cost differential between treatiNPMA to drinking water standards versus the EPA
proposed cleanupogl is approimately $1,800,000 in capital and $140,000 in annual
O&M costs. There may beadditiond cost impats if thetreatment system destrudion
efficiencyis less han predited atlow concemations.
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USEPA Response to Comment #31: DHS has temporarily raised its health
based aavisory level for N-Nitrosodimethylamine from 2 ppt to 20 ppt. The
USEPA believes cost can be reduced by selectively treating only the NDMA
contaminated portion of the plume.

The needless ¢raction, treatment, and disposal of billions aelans of goundwater that
aready meets drinkingwater standads is inonsistaét with Stde policies regarding the
beneficial use of water.

USEPA Response to Comment #32: Extraction, treatment and disposal of water
necessary to restore groundwater to beneficial use is consistent with the
requirements of State Water Board Central Valley Region’s Basin Plan.
Groundwater, once remediated, remains available for local use. The
groundwater discharged to the American River, Folsom South Canal or Lake
Natoma will be available to the local community.

Of the12 simila NPL sites reviewed for this e/aluaion in Cdifornia, nather EPA
Regon IX nor the State has applied cleanoalg below drinkingvater standards at any
of them.

USEPA Response to Comment #33: See Response to Comment #22.

For this analgs, cleanup time estimates have been prepared for TCE, NDMA, and
perchlorate to compare the differences in cleanup times between these CoPCs, and to
compare estimated cleanup times for the cleamagsgresented in the Proposed Plan
and drinkingwater standardsThese estimates were prepared followimgthodolog

outlined by EPA and usingthe estimated poreflush renovd times and bdch flushing

model presented to Aerojet BBPA (USEPA, 2000)The retardation factors were

adjusied fromthose used biPA in accordance wh Geotans’ anajsis of EPA’s use of
themode. This andysis differs from theEPA-pregared estimates in thd it consides the
different CoPC concentations presenin eachdyer and he diferentgeographic

distribution of WPCs in the off-site plumes.

USEPA Response to Comment #34: USEPA does not necessarily agree with

the retardation factors for TCE and perchlorate used in Aerojet ‘s analysis (see
Response to Comment #139). Enforcement for VOCs will be at the Maximum

Contaminant Level. It is USEPA’s assessment that perchlorate will control the
time to complete the remedy.

Aerojet has usel EPA’s etimated timeto removeoneporeflush from Layer C of 48
years. Initial CoPC oncentraions wee assume to beequd to %2 of thehighest iso-
concentration contour for TCE (2&8y/L), perchlorate (2,000g/L), and NDMA (0.05
1g/L) in Layer C. Layer C was selected to compare the cleamglgbecause the loast
cleanup times are projected to occur aydr C. Although Alternative 4Bwas selected
for this comparison, the relative differences in cleanup times are apptek/the same
for each of he aternatves.
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USEPA Response to Comment #35: It is unclear to the USEPA why maximum
concentrations were not selected by Aerojet. Maximum concentrations represent
the most conservative scenario. Also, the relative differences in cleanup times
are greater for Alternative 4B than they are for 4C.

Table 1 presents two methods used to evaluate potential cleanup time esfirhatBist
method evaluated cleanup times based on thenmuax levels of CoPCs detected offsite
without re@rd to CoPC and concentration distributiofhhie second method considers the
effects on estimated cleanup times causediftgrent CoPC distributions and
concentrations in the northern and southern portions of the off-site pldmesorthern
off-site portion of the plume contains ECNDMA, and perchlorate, while the southern
portion of the plume is comprised almostlesively of perchlorate.However, the
perchbrate concenmtions are verylifferentin each area wh averag perchbrae
concentrations of 400 and 4,000/L in the northern and southern areas, respectively
Each method evaluated estimated cleanup times based on cleatsiprgsented in
EPA’s Proposed Plan and applicable drinkiveger standards.

USEPA Response to Comment #36: See Responses to Comments #34 and #35.

The analgis of cleanup times prepared Agrojet indicates that different CoPCs drive
the time required to achieve cleanwaly dependingn which cleanupagpls are
selected.The analgis also shows that achievitige cleanup gals presented in the
Proposed Plan are estimated to require oess of 100&ars longr than the time to
achieve drinkingvater standards.

USEPA Response to Comment #37: There are no USEPA Maximum
Contaminant Levels (MCLSs) for perchlorate or N-Nitrosodimethylamine (NDMA).
State drinking water standards for perchlorate and NDMA are based on health
aavisory levels because there are no MCLs. Also see Responses to Comments
#28 and #31.

Table 1 shows that TCE takes the lesigestimated time (34 2&rs) to reach the cleanup
goals presented in the proposed plan uboilp estimatingnethods.However, if cleanup
goals are established at drinkingter standards, then the l@sg cleanup times are
associated with perchlorate in the south (22é&rg) and TCE in the north (16@ays).

This analgis also shows that perchlorate cleanoplg will be reached up to 106ars
earlier in the northern portions of the off-site plumes than in the southern portions.

USEPA Response to Comment #38: The Volatile Organic Compounds (VOCSs)
Remedial Action Objective proposed cleanup goals will be based on Maximum
Contaminant Levels (MCLs), however, it is the USEPA’s assessment that
perchlorate and to some extent NDMA will drive the remedy and that the VOCs
will be cleaned up to below MCLSs.
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The estimated cleanup times indicate that NDMA clearogbsgwill be met within the
time frame required to meet cleanugats for both TCE and perchloratelowever, the
analsis presented in the followingections documents other technical and economic
considerations with respect to treatiNBPMA to the cleanup gal presented for NDMA
in the Proposed Plan.

USEPA Response to Comment #39: Comment noted.

Table 1 also shows sigicant differences in estimated cleanup times between the low
and hidn end of the rargof cleanup gals for VOCs, and between the Proposed Plan
cleanup gals and drinkingvater standards for perchlorate and NDMBstimated times
to reach drinkingvater standard cleanupas rang from 53 to 226 gars for both
methods.Estimated times to reach the proposed plan cleaoals gang from 188 to

347 years. The difference between the lagj estimated time to achieve drinkingter
standards (226ears) and the lomgt time to achieve the Proposed Plan cleaoajsg
(347 years) represents the difference in cleanup time between these This difference
is approxmately 120 years.

USEPA Response to Comment #40: See Responses to Comments #28, #34
and #35. Also, the difference in cleanup times is less for Alternative 4C,
because the time to remove one pore volume is 18 years less.

Furthernore, tere are gnificantecononnc impacs assoated with operaiing the offsie
containment sstem for an additional 12@#grs to achieve EPA’s proposed cleanoalg
long after all drinkingwater standards have been reachHte averag annual offsite
operations and maintenance (@& costs for Alternatives 4Bnd 4C2 are approrately
$4 million. In addition, EPA has included 4@ar recurringcapital equipment
replacement costs raing from $15 to $23 million.If the offsite containment siem
operates for an additional 128ays to reach EP#&\proposed cleanumals, the estimated
costk assodted wih this period are:

120 years x$4 million/year = $480 million
120 years/40 gars x$15 million = $45 million
Total:$525 million

USEPA Response to Comment #41: See Response to Comment #28.

It is not economicalljeasible or reasonable to spend iness of $500 million dollars
extracting treating and dischargg groundwater that alreadyeets all drinkingvater
standards.

USEPA Response to Comment #42: See Responses to Comments #6, #11,

#16, #21 and #22.

Severa commecial andytical laboraories wee contacted regarding thar ability to
reliably detect the constituents at the cleanoglg proposed b¢PA. These laboratories
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indicated that thegannot detect the cleanupals proposed for 1,1-DCE (0.06/L),
1,2-DCA (0.4u9/L), and viny chloride (0.05.g/L). Theyalso eyressed concerns about
“fasepositives’ a these low levels. Only onelaboraory claims to becapable of
detectingNDMA at EPA’s proposed cleanupag (0.0013.g/L), althoudyr performance
testing of its @pabilities wuld not indpendently verify this daim (Aerojet, Exhibit V-3
NDMA Analytical Methods Evaluation RepoAMER], 1 December 2000).

USEPA Response to Comment #43: USEPA will enforce at practical
quantitation limits that are repeatable for contaminants of concern.

The condinment system envisioned byAlternaives 4B and 4€ places ekacion wels

at the mammum exent of Perchlorate as defined thye 4..g/L contour. It is not possible
to determine whether NDMA is present at concentrations below the current method
detection limit (MDL) of 0.0075ug/L beyond the 4ug/L contour for Perchloratelf
NDMA or anyof the VOCs that cannot be detected are presenhidehe mapped &nt
of Pechlorae, thee could besignificant economicimpects assocated with @temptingto
contain these CoPC®bviously it cannot be assured that the treatment techresaygll
achieve EPA'’s proposed cleanupats for those CoPCs with cleanupats below
andytical detection limits.

USEPA Response to Comment #44: See Response to Comment #16.

There are clear economic differences between treBtiiigA to EPA’s proposed
cleanup gal versus treatintp the drinkingwater standardFor the low watt UV NDMA
removal technologcosted in the FSor each order of magtude reduction in NDMA
required, one NDMA treatment process unit operated in series is reqlilveckfore,
two additional treatment units are required to be added in series to reduce NDMA
concentrations from the DHS TA&f 0.02 to EPA’s proposed cleanupad of 0.0013
wg/L. For example, for the flowrates projected for Alternative, 4lise capital and annual
O&M costs asocated with two alditiond UV treatment units to rduce NDMA
concentrations to 0.0018yL are estimated to be $1,800,000 and $140,000gzer y
respectively In addition, the O&1 costs for NDMA treatment are vesgnsitive to the
price of ekcticity, and he recensurges n electical prices and shaajes of ekcticity in
Cdifornia may affect thecost and implementability of NDMA treatment.

USEPA Response to Comment #45: See Responses to Comments #16 and
#31.

There nay be oher sgnificantecononnc impacs asso@ted with acheving the low
NDMA cleanup @al. There is uncertaintsegarding the efficiencyof the UV-oxdation
technology when reducindNDMA concentrations to the parts per trillion (ppt) levels.
Data collected bynore than one UV vendor sugst that the NDMA destruction
efficiencymay notbe as geatas predited in the verylow pptrange. Becausehtese
concentrations cannot be relialoheasured in the laboratoiyis not possible to conduct
thetesting necessay to evaluae this poteatial.
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USEPA Response to Comment #46: See Responses to Comments #16 and
#45.

As demonstrated above, usiB§A’s methodoloyg, the offsite containment siem will
have to operate for an estimated 12@rg after all CoPC drinkingater standards have
been achievedThis means thatrgundwater that could be used for itstregt desigated
beneficial use (i.e., drinkingzater) will be unnecessarigiracted, treated, and
dischargd to the American RiveDependingon the alternative selected, the offsite
extraction sgtems will operate at approxately 3,000 to 4,000 a@lons per minute (gm).
Pumpingat the lower rate of 3,00(m, this results in over 190 billioralgpns of water
tha will be needlesslyremoved from theaquifer, treated, and disharged to theAmerican
River. This is inconsistent with EPA and State policies of usvatgr for its hipest
beneficial use.

USEPA Response to Comment #47: See Response to Comment #17. The
treated water will be available for local use.

The Roposed Ran identifies treatment of surface water as one of the adesntdg
indirect reuse.Specifically, under the surface water dischalghdirect reuse) option
preferred byEPA, the goundwater treated as part of the proposed remedial action for
OU-3 — which otherwise would meet State and federal drinketgr standards - would
subsequentlpe diluted byiver water and...the water would be treated again before
any downstream systems distributed it to consumdtaivever, the treatment processes
thatwould be enployed for surface wat do notrenmove the chencals of concernn the
Western Groundwater OUSurface water that is to be used for potable water supply
typically subjected to coadation, settlingfiltration and disinfection None of these
processes is intended ompected to treat or remove perchlorate, NDMA or VOCs.
Therefore, such treatment is neither part of nor required to be part of the remedy-

3. Other optons, such ass@allation of repacenentwells or inter-ties with other waer
providers, are currentlyeingevaluated as mechanisms for provision of alternative water
supples. If one of hese nechansms is sekcked, here woull be no use of surface veat

for the sekcied renedy, and he associted surface wat treatment would notapply.

USEPA Response to Comment #48: The USEPA has not ruled out the direct
discharge of treated groundwater to a drinking water system. However, this will
need to be permitted by CADHS.

Furthermore, under the scenario propose&By, the OU-3 gpundwater would be

treated to remove NDMA to a level far below the current State action level, and in fact
bdow thecurrent andytical capabilities of @mmaecial laboraories. This waer would

then be dischargl to surface water where, under the scheme envisioneBthe

surface water would be diverted and subjected to additional treat@teigties conducted
by the Metropolitan Waer District of Southen Cdifornia, the Cdifornia DHS, and othes
(Proceedingof the American Veter Works Association \ater QualityTechnolog
Conference, November 5-9, 2000) have indicated that chlorination of surface water, a
necessargnd requied reamment process for surface weaf can resulin generaton of
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NDMA in the treated water at levelsegiter than that proposed BiPA as the cleanup

goal for NDMA in goundwater.Consequentlyunder EPA’s indirect reuse option,
Aerojet could end up spenditgns if not hundreds of millions of dollars removing
NDMA to a level well below that found in mamfgod products and water supplies, only
to have the surface water treatment processes re-introduce NDMA at levels above the
cleanup gal.

USEPA Response to Comment #49: Confirmation sampling of the American
River has not shown contamination by N-Nitrosodimethylamine (NDMA). The
potential reconstitution of NDMA does not occur with all NDMA treatment
processes. The surface water treatment method for NDMA to be used in the
new surface water treatment plant for the Western Groundwater Operable Unit
will be specifically reviewed to insure reconstitution is not an issue. The present
state action level for NDMA has only been temporarily raised to 20 ppt.

Aerojet has not estimated the potential economic harm due to the lossmifieasiy
guantityof drinkingwater. However, water supplies are in vdngh demand in the
regon and the potential benefits of supplygroundwater that meets all drinkingater
standards must be wéigd aginst EPA’s desire to achieve cleanualg that do not
improve the beneficial use of theogndwater.

USEPA Response to Comment #50: The treated groundwater is available to the
community. The treated groundwater discharged to the American River, Folsom
South Canal or Lake Natoma can be used by the local community.

The precedingections have shown that there are clear technical and economic impacts
associated with EPA’s proposed cleanoplg. In addition, as presented in General
Comment 1, it is likelyechnicallyimpracticable to achieve EPA’s proposed cleanup
goals. Many of the technical uncertainties identified at OU-3 have been encountered at
other NPLSites in Remn IX. Aerojet has reviewed the available RODs dR@Ds for

12 NPLsites in Remn IX to evaluate how EPA has responded to these uncertainties at
other sites.

USEPA Response to Comment #51: Site cleanup levels are site specific and
there are very few sites, if any, with the mixture of Aerojet contaminants. See
also Responses to Comments #6, #16 and #31.

EPA has documented in itsigance documents (USEPA, 1988) and thiotigg RODs
and RODs issued througut EPA Retpn IX, that cleanup @als should not be
established below drinkingater standardsin fact, of the RODs andRDDs reviewed

for this analgis, not a sinlg cleanup gal below federal or State Primamyr Secondary
drinking water standards was found (Table &)Jthough onlya limited number of RODs
were reviewed durinthe public comment period allowed for the Proposed Plan, EPA
Regon IX has indicated that thdwave not established cleanumats below MCls for any
NPL sites in Remn IX. The onlyexplanation for the exemelylow cleanup gals
proposed for this OU would be potential State ARARs o€3 hat address anti-
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degadation. However, the NCP clearlstates that all state ARARs do not have to be
met if “the state has not consistently applied, or demonstrated the intention to
consistently apply, the promulgated requirement in similar circumstances at other
remedial actions within the stat€20 CFR 300.430(f)(ii)(C)(5)) This is particularly
relevant to theRegiond Water Qudity Control Board (RWQCB anti-degradation

policies that have not been promatkrd and should onlge considered as TE.

USEPA Response to Comment #52: Site cleanup levels are site specific and
there are very few sites, if any, with the mixture of Aerojet contaminants. It is the
USEPA’s assessment that perchlorate will drive the majority of the cleanup. The
water quality objectives in the Water Board Basin Plan are Applicable or
Relevant and Appropriate Requirements (ARARs). The state’s anti-degradation
policy has been promulgated and is a potential ARAR if treated groundwater will
be reinjected.

Since no other RODs oRDODs have been issued with cleanaalg below drinking

water standards, it would be inconsistent -- in fact capricious and arbitfarjthe EPA

to applymore stringnt gals to OU-3.Most of the sites that were reviewed do not have
groundwater plumes that are asemsive and heavilympacted as those in OU-3.
Therefore, if the technical and economicreasonableness onsideations outlingl in the
Federaland $ate quidance were eveotbe appkd, OU-3 woutl be he logical place.
Furthermore, mangf the RODs indicated that the treatedumdwater was beingjrectly
reused as drinkingater. It would be inconsistent for EPA to establish cleanngigthat
are moreconsevative for OU-3, and & thesametime eiminate direct reuseof thetreated
water if the water could be directhgrved to the public.

USEPA Response to Comment #53: Site cleanup levels are site specific and
there are very few sites, if any, with the mixture of Aerojet contaminants. See
also Responses to Comments #16 and #31. USEPA has not eliminated direct
discharge to the drinking water system,; see the Response to Comment #4.

The EPA's preference for Alternative 4C2 in the Proposed Plan is predicated on the

inappropriate use of the Western Groundwater flow model to calculate cleanup times and

incorrect assumptions and estimatesréigg an inferred shorter cleanup time for
groundwater restoration compared to Alternative 4BBese inappropriate cleanup time
estimates wee critical in ranking Alternative 4C dnead of Alternative 4B for four of the
nine evaluation criteriaAerojet questions EPA’s comparison of Alternativesadigl 4C
usingthe followingfour of the nine NCP alternative evaluation criteria:

Longterm Effeciveness anddPmanence;
Redudion in Toxcity, Mobility and Volume
ShortTerm Effectivenessand

Cost.

With the excepton of longterm effeciveness and peramence, ER ranked Aternaive
4C beter than Aternaive 4B for each ofttese ctteria. For longterm effeciveness and
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permanence, EPA ranked Alternative 4C and Alternativediilly The comparative
analysis of alternatives presented in the Proposed Plan did not follo@ultance for
Conducting Remedial Investigations and Feasibility Studies Under CERCIERPA

1988) that specifthe evaluation factors that should be considered under each of these
criteria. The followingsections summarmzhe comparisons of Alternatives 4d 4C2
following the NCP and ERA guidance. These angkes conalde hatAlternaive 4B

better satisfies these criteria than Alternative 4D2tailed analsis supportinghe
summaies presented bdow follow thosesummaies.

USEPA Response to Comment #54: See Responses to Comments #55, #58,
#59, and #117.

Aerojet raised sigificant concerns regding the potential for Alternative 4C to induce
the downward migation of CoPCs from &yer C into Layer D which would negte the
perceived benefits associated with Alternative EHPA responded to these concerns by
modifying Alternaive 4C to indudeadditiond extraction wdls in Layer C (and Layer D
and E where &yer E wells were proposed) to mitite downward CoPC migtion

(referred to a Alternaive 4C2). However, EPA’s andysis shows thathese mitigation
efforts will not eliminate downward CoPC magion. The intent of Alternative 4C2 is
defeated if CoPCs are allowed to naitg throud the portions of &yer D downgadient

of the offsite interior containmentsgm. Furthermore, the installation of an interior
line of exraction wells between the downaglient and on-site containment barriers may
cause additional problems ycreasinghe hyraulic gadient between the on-site and
offsite interior containment syems. A steeper hgraulic gadient at this location may
decreasehe effectveness offte on-sie conainmentsystemand allow prevously
contained CoPCs to nrigte offsite.

USEPA Response to Comment #55: Aerojet has raised several concerns
concerning the potential for wells installed for Alternative 4C to induce downward
migration of contaminants from Layer C. This is an important issue that is best
addressed during remedial design. USEPA prefers Alternative 4C because it
includes a similar system of extraction wells for Layer C as proposed in
Alternative 4B but includes extraction from Layers D and E at the earliest
possible time. This minimizes the potential for contamination of additional area
of Layers D and E. USEPA also recognizes that significant design
considerations need to be addressed before implementing the Layer C and D
extraction system envisioned in Alternative 4C. These issues should be
addressed in the remedial design phase, when it is likely that some paired C and
D - layer extraction wells will have to be installed to test the model hypothesis
that groundwater will be pulled from the C layer to the D layer. The interior
plume wells will be more than 3000 feet from the on-site extraction wells. A very
long-term pump test would be required to test this hypothesis; this would be best
implemented at the beginning of the remedy since it may take several years to
establish a 1500 foot radius of influence around each pumping well. If it is
determined during remedial design that early Layer D and E remediation is
impractical, the inner extraction wells will not be installed.
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EPA’s analgis presented in a letter to Aerojet dated October 17, 2000 indicates that
approximately 7 pecent of theCoPC volumen Layer C will migrate downwad into

Layer D for both Altenaives 4B and 4C2. While Alternaive 4B anticipates this
migration, and places dowragient exraction wells in layer D to contain these Cal3,
Alternative 4C2 does nofTherefore, under Alternative 4C2, CoPCs thatratiginto
Layer D beyond the interior etxaction well locations must be containedébgecond line
of extraction wells in layer D. This defeats the entire benefit of Alternative 402.
addition, evaluation of CoPC iso-concentration maps indicates that portions af/éhe L
D CoPC plumes are so okse b the keading edges of he WPC plumes n Layer C, thatit

is notpractcal to consder dfferentextracion wel locatons for eachdyer (hence e
design of Alternative 4B.

USEPA Response to Comment #56: It is USEPA’s assessment that with well
optimization and a good design phase, the concerns regarding the migration of
contaminants downward from Layer C will be addressed. It is likely that it will be
necessary to install some paired C and D layer extraction wells near the leading
edge of the D layer contaminant plume to test the model hypothesis that
groundwater will be pulled from the C layer to the D layer. The D layer extraction
wells proposed in the Feasibility Study (Figure 4-6) are more than 6000 feet from
the current extraction wells and the nearest monitor wells are more than 1000
feet away, so it is likely that the geology may be different. Since the location of
these wells will be based on the extent of the contaminated plumes at the time of
the design phase, it is not possible to accurately predict hydrogeologic
characteristics and well performance at this time.

Containment of contamination that may be flowing from Layer D to Layer C in the
vicinity of well 1464 will be captured by Layer D extraction wells D5 and D6;
these wells are part of the original conceptual design for Alternative 4C that was
included in the Feasibility Study (See Figure 4-6). There is no evidence that
groundwater containing perchlorate at higher concentrations is migrating from
Layer C to Layer D in any other area in OU-3 off-site.

In addition, there are no potential benefits to plaexitaction wells in layer E. TCE is
the onlyCoPC detected indyer E offsite, and the TCE concentrations are so low (22
wg/L) that it is unlikelythat a remedial action would be neededaper E. Therefore,
Alternative 4C2 does not provide aagditional benefit in &yer E than 4B

USEPA Response to Comment #57: N-Nitrosodimethylamine and perchlorate
have also been detected in layer E off-property wells (see Western Groundwater
Operable Unit Remedial Investigation/Feasibility Study, Volume II, Figures A34
and 35).

The precedingaragaphs question the technical abildl/Alternative 4C2 to contain the
leadingedge of the Layer D plumes, and note thatyer E probablydoesn’t require

containment offsiteln addition, anyistinction between these two alternatives based on
perceived differences in cleanup times should not beheditpo heavilgiven the
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uncertainties associated with cleanup time assumptions. Therefore, the technical
considerations and minor perceived benefitgesigghat Alternative 4Bs more likelyto

contain the CoPCs plumes as intended than Alternative 4C2 and should be rah&ed hig

than Alternative 4C2 for longterm dfectiveness.

USEPA Response to Comment #58: It is USEPA’s assessment that significant
benefits can be achieved by extracting groundwater from Layers D and E at
locations close to the current extent of the groundwater contaminant plumes in
these layers. Both Alternatives 4B and 4C provide for groundwater extraction
from Layers D and E. The principal difference between the two Alternatives is
primarily a matter of timing and the area or volume of contaminated groundwater
that must be remediated in Layer D and E. Immediate extraction from Layer D
and E is implemented in Alternative 4C while in Alternative 4B, groundwater
extraction from Layers D and E begins 20 to 40 years later, after large additional
areas of these aquifers are contaminated. Alternative 4C2 was intended to
evaluate a generalized pumping configuration. The actual well configuration
selected to meet the objectives of Alternative 4C will be based on the extent of
the contaminant plumes and will be determined during remedial design.

Aerojet agrees with EPA tha Alternatives 4B and 4C gudly reduce thetoxicity,

mobility, and volumeof CoPCs.However, Aerojet does not gree with EPA’s
conclsion thatAlternatve 4Q is beter than Akernaive 4B for his criterion becausd i
removes a portion of the volume faster than Alternative Blile NCP and RFS
guidance (USEPA, 1988) do not discuss or ideratifyfactor related to the overall time
for aquifer restoration under the criterion of reduction ofdityx mobility or volume
throuch treatment.This criterion was included as part of the nine criteria for remedy
sekcion b reflectCongess’ and ER’s preference for peramenttreatment and
destruction of contamination as opposed to offsite land disposal or giksraly
remedial actions that do not include permanent treatnidrdrefore, Alternatives 4Bnd
4C2 should be ranked equali§th respect to the evaluation criteria.

USEPA Response to Comment #59: USEPA does not agree that Alternatives 4B
and 4C should be ranked equally. Alternative 4C begins removing contaminant
mass in the Layer D and E many years sooner than Alternative B. Also
Alternative 4C prevents migration of contaminants in Layers D and E and
reduces the future volume of contaminated aquifer that must be remediated.

See USEPA guidance document (EPA-R-98-031) Highlight 6-24, page 6-31
which allows for evaluation of the treatment technologies. The intent of the NCP
is that groundwater should be returned to beneficial use as quickly as possible.

Alternative 4C also reduces the volume of contamination more effectively than
Alternative 4B, because more contamination will be removed by Alternative 4C.
See the Response to Comment #69.

Aerojet does not age with EPA’s conclusion in Table 3 of the Proposed Plan that
Alternative 4Bis “second best” and Alternative 4C is “best” with respect to the NCP
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primarybalancingcriteria of Short-Term effectivenes@n pag 12 of the Proposed Plan,
EPA apparenthyas based its preference for Alternative 4C on its evaluation that
“....Alternaive 4C moresffectively prevents thespread to thewest of @ntamination in
layers D and E and reduces clean-up tiM€ achieves RAOs in 24@grs or onl\3
percent longr than 4A, but faster than 48 an estimated 108ars or 31 percent.As
discussed under Aerojet’s commentareling the Longterm Effectiveness and
Permanence pmary balncing criteria, Alternaive 4Cdoes notmore effectvely prevent
the spread to thewest of @mntamination in layers D and E. If thefactors identified in the
NCP to be considered as part of the Short-Term effectiveness criterion are properly
evaluated; i.eftime until protection is achieved,hot the time until gpundwater
restoration, gpundwater cleanup, or RAOs are achieved; Short-Term risks to the
community impects to workes; and potetia environmentd impacts, Alterndive 4B
should be ranked “best” under the Short-Term effectiveness criterion.

USEPA Response to Comment #60: USEPA does not agree with the conclusion
that Alternative 4B ranks best in terms of Short-Term effectiveness. Alternative
4C is best because of removal contamination in Layers D and E will begin many
years sooner than Alternative 4C and the aquifer area between the Alternative
4C Layers D and E wells and the “fence line” wells in Alternative 4B will not be
contaminated. It is USEPA’s assessment that design considerations for
contaminant migration between layers can be adequately addressed in remedial
design. USEPA guidance document (EPA-R-98-031) Highlight 6-24, page 6-31
provides for the evaluation of the remedy until cleanup levels are achieved, and
the need to “note the time frame to achieve available use” of groundwater (i.e., to
achieve cleanup) is specified in the penultimate bullet on pages 6-27.

EPA has ranked Alternative 4C2 ahead of Alternativerdrms of lower overall costs.

This is an incorrect conclusion based on inappropriate cleanup time calculations that were
used to calculate lifetime non-discounted remeaists. EPA’s most recent cosuglance
(USEPA, 2000) states on padr-2: “Non-discounted constant dollar costs are presented

for comparison purposes ordynd should not be used in place of present value costs in

the Superfund remedselection process.”

While Aerojet agees that the costirguidance sugests that non-discounted costs should

be used for comparison purposes, as discussed elsewhere in these comments, Aerojet
does not agpe with the “duration” estimates in Table 2 of the Proposed Plan for each
alternative. The non-discounted and present worth costs in Table 2 need to be

highlighted or notation needs to be made in Table 2 that the non-discounted costs are only
to be used for comparison, while the present worth costs are used for sateadipn.
Therefore, on a presewbrth bass, Alternaive 4B s a lower costalternaive than

Alternative 4C.

USEPA Response to Comment #61: In reference to “A Guide to Developing and
Documenting Cost Estimates During the Feasibility Study,” Aerojet appears to
have taken a single sentence out of context. The guidance clearly advocates the
use of a “no discounting” cost analysis. The quoted sentence means that one
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cannot use the “no discounting” scenario IN PLACE OF the “net present value”
scenario when making the remedy selection decision. One is clearly entitled to
perform the analysis and present the results in the ROD as part of the
comparative analysis of alternatives. The non-discounted cost estimate is
relevant information that should be considered. The USEPA guidance EPA 540-
R-00-002, page 4-2 states “Past USEPA guidance recommended the general
use of a 30-year period of analysis for estimating present value costs of remedial
alternatives during the FS (USEPA 1988). While this may be appropriate in
some circumstances, and is a commonly made simplifying assumption, the
blanket use of a 30-year period of analysis is not recommended. Site-specific
Justification should be provided for the period of analysis selected, especially
when the project duration (i.e., time required for design, construction, O&M, and
closeout) exceeds the selected period of analysis.

For long-term projects (e.g., project duration exceeding 30 years), it is
recommended that the present value analysis include a “no discounting”
scenario. A non-discounted constant dollar cash flow over time demonstrates
the impact of a discounted rate on the total present value cost and the relative
amounts of future annual expenditures. Non-discounted constant dollar costs
are presented for comparison purposes only and should not be used in place of
present value costs in the Superfund remedy selection process.” Page 4-10 of
the guidance also states “As Exhibits 4-4 and 4-6 indicate, discounted values of
even large costs incurred far in the future tend to be negligible. For example, for
a 200-year project with constant annual costs of $500,000 at 7%, 99.9% of the
discounted O&M costs are incurred in the first 100 years, 97% in the first 50
years, and 88% in the first 30 years. The period of present value analysis,
however, should not be shortened to less than the project duration (Section 4.1),
particularly when O&M costs are significant, or when major costs, such as
replacement or corrective maintenance, are expected to occur in the future. In
addition, evaluation of a “no discounting” scenario would be recommended
pursuant to discussion in Section 4.1.”

Thelongterm dfectiveness ad pemanence of Alternaives 4B and 4C2 will beassesseal
by therespective ability of these dternatives to cmntan theleading edges of theCOCs
plumes. Alternatve 4 was pdged byEPA as supeor to Alternaive 4B becausd i
places an off¢ég interior line of exracion wels atthe “leadhg edge” of the GPC
plumes n Layers D and E eaidr than Aternaive 4B. The phcenentand operabn of
the off-site ekraction wells and hgrogeologc characteristics of the aquifer will
deerminethelongterm efectiveness of theoffsite extraction systan(s).

The conceptal potenia difference n longterm effeciveness b&teen Aternaives 4B
and 4C2 mawccur if Alternative 4C2 is effective at containiting leadingedges of the
CoPC plumes n Layers D and E eadr than Akernative 4B. In order 6 acconplish this
objective, the interior offsite épaction wells proposed under Alternative 4C2 must be
locakd atthe kading edges of he WPC plumes n Layers D and E.The conamnant
distribution maps prepared for the/IRd were reviewed to compare the proposed
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extraction well locations with the known &t of CoPCs.This comparison was
conducted usinthe RIFSfigures, althouly because the plumes continue tonaig and
the data rangifrom 1 to 3 gars old, the actual esnt of CoPCs malge different than
depicted on these figes. Layers D and E are discussed separabelpw.

Layer D The furthest etent of CoPCs in &yer D is defined byPerchlorate Alternative
4C2 places four etxacion welsin Layer D (and four consequebtyer C extracion
wells) west of Aerojet and east of the dowatdjent containment stem to address the
Perchlorate. However, the Perchlorate plume has alrgaalysed two of the proposed
extraction well locations in &yer D (Hgure 1). Therefore, this portion of the plume in
Layer D will not becontaned bythe Alternaive 4C etraction wdls, and plume
contanment will requiretheinstdlation of additiond extraction wdls in Layer D a the
downgadient exraction sgtem (i.e., appramately Zinfandel Drive). The failure to
contin the keading edge of Perchloratk in Layer D defeas the enire purpose of
Alternative 4C2.

USEPA Response to Comment #62: The well locations in the FS and proposed
plan are part of a conceptual design, not the actual design to be implemented.
The actual well locations and pumping rates will be determined during the design
phase of the remedy implementation. The locations must be optimized based on
the most current information, including the extent of the contaminated plumes,
available at the time of design.

The exraction wells proposed inayer D are also predicted to pull CoPCs currently
present in Byer C down into layer D. Aerojet and EPA modelingugyest that
approximately 7 pecent of theCoPCs preent in Layer C will migrate downwads into

Layer D. Someof these CoPCs will becaptured bythe Layer D extraction wdls and

othas will migrate westwad towad thedowngadient contanment wdls at

approxmately Zinfandel Drive. This vertical CoPC migtion precludes the objective of
contaning CoPCs in layer D, and it may dso ingease thetime required to ahieve the
ultimate objective of aquifer restoration iayjler D because the CoPC concentrations are
approxmately 10 times higher in Layer C than Layer D.

USEPA Response to Comment #63: This conclusion is premature. The
optimization of well locations and specifications that are necessary during the
design phase will likely further reduce the percentage of COCs that will migrate
from the C layer into the D layer. It is likely that one or more paired C and D
layer extraction wells will have to be installed during the design phase to test the
model hypothesis that groundwater will be pulled from the C layer to the D layer.

It should also be noted that the proposed extraction wells are located more than
6000 feet from the current extraction wells and more than 1000 feet from the
closest monitor wells. The actual geologic and hydro geologic conditions will
need to be assessed during the design phase at the extraction well locations
selected during design.
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Furthermore, the interior évaction wells that are proposed for Alternative 4C2hhig

also reducelte bngtermeffeciveness oftie onsie extracion system Alternaive 4Q
places si extracion wel clusers (Layers D and E) dser b the westrn Aerogt propery
boundarythan Alternative 4B.The placement of the offsite teaction wells relatively
closeto theonsitecontanment systam will increase the hydraulic gradient ecross thesite
boundary The steeper ldraulic gadient in this area increases the potential that CoPCs
maynot be contained e onsite containmentsgm. The onsite containmentsgm

is relied upon to prevent aggter varietyand hidner concentrations of CoPCs present
onsitefrom migating offsite.

USEPA Response to Comment #64: The alternative C2 wells are 3000 to 6000
feet from the on-site containment system. It is unlikely that wells at this distance
will have a significant impact;, however, this potential needs to be evaluated and
addressed during remedial design. This will likely be done when one or more C
and D layer extraction well pairs are installed and tested to evaluate geologic
and hydrogeologic performance, although it will likely take more than a short test
to impact wells that are 3000 to 6000 feet away. Note that most on-site wells are
located less than 1000 feet from other extraction wells.

Layer E Alternaive 4Cplaceswo exraction wel clusers to conain the GPCs in
Layer E near the intersection of SunriseuBevard and Higway50. Layer C and D
extraction wells will also be required at each of these locations to mmweizical
CoPC migation, so a total of sirew exraction wells and related pipingeatment, and
discharge will be addad to aldress theCoPCs prsent in Layer E offsite

USEPA Response to Comment #65: Because the Layer D extraction wells are
beyond the E layer wells, the additional C and D layer extraction wells should not
be necessary, and additional costs will not be incurred.

Evaluation of the distribution of CoPCs imyer E is revealing TCE is the only\CoPC
detecied offste and was detced n a snge well thatis screenedn Layer E near AGVS
Well Number 15 (kgure 2). TCE was not detected in two additional monitor wells also
screened in &yer E at the same locatiomherefore, one would conclude that TCE is
distributed in a veryhin zone within Layer E at relativelyJow concentrations (22g/L).
Thelow concentraion of TCE in Layer E will likely atenude to levels bdow conaern
before it reaches arwater supplywells. If no other actions were beicgnsidered
offsite, it is hidnly unlikely that an offsite action would be contemplated for the TCE
detected in byer E. Therefore, the installation of sexraction wells and related piping
and treetment to ontan theTCE in Layer E is unr@sonable and doss little to furthe the
objectives of the proposed remedial effort.

USEPA Response to Comment #66: TCE is not the only contaminant present in
Layer E. Figures A-35 and A-36 (in Volume Il of the RI/FS) show that
perchlorate and NDMA were also detected in two or more offsite wells. As
previously discussed, cleanup and restoration of Layer E to beneficial use is
required by the Water Board Central Valley Region’s Basin Plan. However, the
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actual number and location of extraction wells will be determined during the
design phase, and will be based on the most current data available at that time.

This analgis shows that Alternative 4C2 will not accomplish its objective of containing
CoPCs at the leadingdge of Layer D. In addition, there are sigicant concerns that the
interior line of offsite ekaction wells will induce downward CoPC magion from Layer

C into Layer D and reducehie effectveness oftte onsie coniinmentsystem

USEPA Response to Comment #67: As stated in the Response to Comment
#60, the FS presents a conceptual design. The actual location of the D layer
wells must be optimized during design, so that COCs will be contained while
cleanup is being achieved. The location and specifications of the 4 additional C-
layer wells will also be optimized to minimize downward migration of COCSs.
There is no evidence to support the supposition that the effectiveness of the on-
site containment system will be reduced, the current extraction wells on-site are
spaced closely, while the interior line of wells is 3000 to 6000 feet from the on-
site extraction wells; however this can be assessed during design as discussed
in the Response to Comment #64.

This analgis also indicates that remedial action nmay be required offsite indyer E, as
containment of verjow concentrations of TCE requires a substantial amount of offsite
infrastructure that is not proportional to gkigd of potential benefit indyer E. A
supplemental anadis evaluatinghe natural attenuation of CoPCs iayér E offsite is

highly recommended before anffsite remedial actions are implemented aydx E.

The tchntal concerns addresseatthis secton re@rding longterm effeciveness and
permanence should be a sufficient basis to eliminate Alternative 4C2 from consideration.

USEPA Response to Comment #68: See Responses to Comments #55 and
#57.

The NCP lists the factors to be considered under the criterion of reductiomoit/tox
mobility or volumethroudh treetment. Speificaly, theNCP rejuires evaluation of the
dternatives in terms of thedegree to whidch they employ recycling or trestment tha

reduces toxicity, mobility or volumeincludinghow treatment is usé to aldress the
principal threats posed hiye site. The specific factors to be considered as part of this
evaluation include:

1. The teamment or recgling processede aternaives enploy and naterials they
will treat;
2. The amount of hazardous substances, pollutants, or contaminants that will be

destoyed, treatd or recyled,;

3. Thedegree of expected redudion in toxcity, mobility, or volumeof thewastedue
to treatment or recying and the specification of which reduction(s) are occuyring
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4, Thedegree to whidh thetreatment is irreversible

5. Thetypeand quantity of residuds tha will remain following treatment,
consideringhe persistence, toity, mobility, and propensityo bioaccumulate of
such hazardous substances and their constituents; and

6. The degee to which treatment reduces the inherensrdazoosed byrincipal
threas atthe ste.

Thededailed evaluaions of thevarious ranedial dternatives presented in theFeasibility
Studyprepared for OU-3 determined that Alternativesadil 4C met the criterion of
redudion of toxcity, mobility or volumethroudh treatment equdly. Both dternaives
employthe same treatment process and produce similar residuals althibeignative 4C
will produce more biosludgbecause the flowrate to be treated under Alternative 4C is
greaer.

As pat of thar evaluaion of theredudion in toxcity, mobility or volumethroudh
treatment, EPA states on Rdl of the Proposed Plan that “Of these, Alternative 4C
would install all remedgomponents the earliest and remediaterfalp and E the fastest.
4C would reduce the volume of contaminateaugdwater faster than 48/ an estimated
108 years or 31 percent.”

Based on the statements in the Proposed Plan, it appears that EPA has determined that in
terms of theredudion in toxcity, mobility, or volumethroudh treetment aiteria,

Alternatve 4Cis beter than Alernaive 4B sodly because of E&/s determination that
Alternative 4C will restore @undwater qualityaster. The factors identified in the NCP
tha are to beconsideed & pat of theevaluaion of theredudion of toxcity, mobility or
volume throug) treatment criterion were listed abovEhe NCP does not discuss or
identify anyfactor related to the overall time for aquifer restoration under the criterion of
redudion of toxcity, mobility or volumethroudh treatment. This aiterion was induded

as part of the nine criteria for remesigiection to reflect Comgss’ and EPA’s preference
for permanent treatment and destruction of contamination as opposed to offsite land
disposal or other pes of remedial actions that do not include permanent treatment.

USEPA Response to Comment #69: The preamble to the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) at 8732 states
“USEPA’s preference is for rapid restoration, when practicable, of Class | ground
waters and contaminated groundwater that are currently, or likely in the near-
term to be, the source of drinking water supply. The most appropriate time frame
must, however, be determined through an analysis of alternatives. The minimum
restoration time frame will be determined by hydrogeologic conditions, specific
contaminants at a site, and the size of the contaminant plume.” Section
300.430(a)(iii)(F) states “USEPA expects to return usable ground waters to their
beneficial uses wherever practicable, within a time frame that is reasonable
given the particular circumstances of the site.” The Feasibility Study did not
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contain a justification to waive the beneficial use of the aquifer as a drinking
water source.

The mobility of the plume in layers D and E is reduced by Alternative 4C
whereas 4B allows contamination in these layers to continue until it reaches the
extraction wells located at the extent of the perchlorate plume in Layer C.
Alternative 4B allows significant additional contamination of Layers D and E
which are not now contaminated and where contamination would not be
removed below the remediation goals. It will not be possible to remove all of this
contamination, some contamination will be unrecoverable from pore spaces and
some will be left because the aquifer will only be restored to cleanup goals.
Thus, Alternative 4C removes more contamination volume compared to
Alternative 4B where a portion of the contaminated volume is allowed to remain
in place.

As discussed in theSand as acknowle@g byEPA in the Proposed Plan, all of the
alternatives under consideration, includbawh Alternatives 4Bnd 4C equallyeduce
the toxcity of the chemicals of concern in the treatesugdwater. Similarlyboth the 5
and the Proposed Plan indicated that AlternativeartB4C both effectivelgeduce the
mobility of groundwater contaminant®lthough not stated in the Proposed Plan, it is
clear tha both Alternaive 4B and Alternaive 4C will eventudly treat the sanevolume
of contaminated @undwater in the aquifefTherefore, both alternatives should be
ranked equallyor this criterion.

USEPA Response to Comment #70: See Response to Comment #69.

EPA has also indicated that it prefers Alternative 4C because it is suppbsttgiyin

terms of Short-Term effectivenesghe NCP lists the factors to be considered as part of
the Short-Term effectiveness criterion to be evaluated as part of thasanéhgmedial
alternatives and selection of a reme@®pecifically the Short-Term impacts of
dternatives shdl be assessal consideing thefollowing:

1. Short-Term risks that mig be posed to the communduringimplementation of
an dterndive;
2. Potential impacts on workes duringremedial action and theeffectiveness and

reliability of protective measures;

3. Potentia environmentd impacts of theremedia action and theeffectiveness ad
reliability of mitigative measures duringimplementation; and

4. Time until protection is achieved.
As discussed elsewhere in these comments, due toghtegamount of pipeline

construction associated with Alternative 4C and the consequeategdisruption to
streets and right-of-ways, Alternaive 4C will poseadditiond Short-Tem risks to the
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communityduringthe construgion phae Similarly, dueto theadditiond construdion
required under Alternative 4C, this alternative poseatgr risks to workers durirte
construction phaseDue to the increased amount of water that will be withdrawn from
the aquifer under Alternative 4C, this alternative does create the potential for additional
environmental impacts throbgeduction in aquifer water levels and possible resultant
impacts to supplyells in the area; however, the effect of these impactshmayfset
throudh provision of alternative water suppty mitigate these impacts.

USEPA Response to Comment #71: Based on USEPA’s analysis, the amount of
water withdrawn from the aquifers is actually 100 gallons per minute greater for
Alternative 4B than it is for Alternative 4C. This analysis includes the wells that
USEPA added to control contamination that may bypass the extraction wells in
both Alternatives 4B and 4C and the 4 C-layer extraction wells that USEPA
added to minimize groundwater flow and contaminant migration from the C layer
down to the D layer.

USEPA also believes that proper control and construction procedures will
minimize the short term risk to the community during the implementation of either
alternative. For example, water can be sprayed to minimize potential exposure
to dust, trenches would be covered when work is not occurring in the vicinity of
the trenches, etc.

Protection of thepublic has been and will continueto beachieved throudn theprogam of
closingimpacted wells and providirgjternative water supplie\dditional protection

will be achieved with theimplementation of thedowngadient (gpproximately Zinfandd
Drive) groundwater ettaction/containment syem. In the Proposed Plan, EPA has based
its preerence for Alternaive 4C ove Alternaive 4B in pat on ther assessmat tha
Alternaive 4Cbeter mees the Short-Termeffeciveness cteria. Specficaly, EPA

states on Pagl2 of the Proposed Plan as part of the summftlyeir evaluation of the
Short Termeffeciveness cteria“ However, aternative 4Cmore efecively prevens the
spread to the west of contamination in layers D and E and reduces clean-ugi@me.
achieves RAOs in 240 years or only 3 percent longer than 4A, but faster than 4B by an
estimated 108 years or 31 percent.”

USEPA Response to Comment #72: The risk to public water supply wells is
minimized more effectively in Alternative 4C where extraction wells will be placed
near the plume boundaries in Layers D and E than in Alternative B where the D
and E layer contaminant plumes are allowed to expand and contaminate areas
of the aquifer that are not contaminated at present.

It is somewhat unclear which Remedial Action Objectives (RAOs) EPA is reféoring
this statement, as the Proposed Plan includes both narrative and numeric R&Os.
narrative RAO that malge addressed lifis statement i§. (4) restore both on-property
and off-property western groundwater to beneficial usegs listed on pag of the
Proposed PlanThe numerical RAOs that EPA még referencingre the proposed
cleanup gals for the chemicals of concern irogndwater as listed on Table 1 on @dg
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of the Proposed PlarOn Table 7, these numeric values are also identified as R&Os.
either case, thefactor identified in theNCP is the'time until protection is achievedhot
the time until goundwater restoration, cleanup or the other objectives are achieved.
addition, as stated above, that protection has alieaely achieved hyyast and
continuingreplacement of affected water supplies.

USEPA Response to Comment #73: See Response to Comment #69 preamble
to the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)
at 8732. USEPA guidance document (EPA-R-98-031) Penultimate bullet page
6-27 specifies the need to “note the time change to achieve available use” of
groundwater (i.e., until cleanup is achieved) and Highlight 6-24, page 6-31
provides for the evaluation of the remedy until cleanup levels are achieved.
USEPA estimate is that Alternative 4B will take 31% longer or 108 years than 4C
resulting significantly more impact.

In Comment C of Aerojet’s 21 Augt 2000 Comments on EPA Reg IX’s National
RemedyReview Bard Presentation for #gtern Groundwater OU-3, Aerojet indicated
that EPA had sigificantly altered the cost projections from those contained in the OU
RI/FS, theflow rates ae different than thosemodded in theOU RIFS (speifically the
flow rates for Alternaive 4C presented to theNRRB are lower than thosepredicted for
Alternative 4C in the RFS), and backup for the chasghad not been providedEPA’s
October 17, 2000 response to Aerojet’'s comments indicated that it teadied the costs
in the OU RIFS “out to attainment of Remedial Action Objectives”; addedsigeven
additional wells in the case that contaminantsasg the exaction wells by‘looking at
the distance between proposetrastion wells”; added additional monitor wells, piping
treatment plant capacijtgnd O8M costs correspondinty the added dsaction wells;
added capal coss “to rephce he reament plantevery40 years”;and ncluded capdl
and O&M costs for the direct or indirect reuse of treatemigdwater.EPA provided a
CD-ROM that contained summaspreadsheets for Alternatives 4Bd 4C.The
summaryspreadsheets on the CD-ROM included capital ant¥@&sts in addition to
those contained in the summareadsheets provided Bgrojet in AppendixE of the
OU RVFS and etended the capital, Ofl, and present worth costs for mayears

beyond the time period presented in the OURSI

Specific backup for the added capital andMD&osts shown in the summaspreadsheets

on the CD-ROM was requested of EPA, but as of the date these comments were prepared

has not been received Bgrojet. In lieu of receivingand reviewinghe backup data, an
attempt was maleto develop thecapital and O&M cost deail for the EPA alditions
given the information provided in EPA’s October 17, 2000 response to Aerojet’s
comments and the cost tables ongsaZB and 29 of EPA’s Aust 22, 2000 NRRB
Presengtion Packagp.

USEPA Response to Comment #74: This information was provided to Aerojet by
email on January 28, 2001 and again in the Freedom of Information Act letter
response submittal dated March 01, 2001.
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It appears that Alternative 4C in the Proposed Plan is aclgdiynative 4C2, as
discussed in EPA’s October 17, 2000 response letter, and contains at least four additional
offsite exraction wells and corresponditigatment capacitfapproxmately 750 gom)

than Alternative 4C described in the NRIRBesentation PackagEPA did not add
additional wells to Alternative 4C whereteaction wells are proposed irayer E (2

Layer C and 2 layer D wells), and presumablhyas not included the costs for these
additiond wells and assocated treatment capacity in its ast estimates. EPA neds to

point out that Alternative 4C in the Proposed Plan is @ifstggnt modification of
Alternative 4C in the § and provide Aerojet with detailed basis (equivalent to that
requested b¥PA duringthe FS process) and backup for the cost estimates presented in
the Proposed Plarfor example, the tetxon pa@ 10 of the Proposed Plan in the third
paragaph under the headiri§valuated Alternatives” andig§ure 3 need to identifthe
correct number of @raction wells assumed BPA in developindghe costs for

Alternative 4C in the Proposed Plan.

USEPA Response to Comment #75: Because there are C and D layer extraction
wells west of the E layer extraction wells, it is not necessary to include C and D
layer wells near the E-layer wells in Alternative 4C, and no costs were included.
Ten extraction wells were added to Alternative 4C, including 4 C layer wells (that
pump a total of 750 gpm) near the 4 layer D wells and 5 C layer and 1 D layer
well for contaminant bypass, (pumping at 200 gpm each). In Alternative 4B,
there are 7 additional wells, 5 C layer and 2 D layer wells (pumping at 200 gpm
each) for contaminated bypass.

Aerojet does notgee wih the added catal coss  “replace he reament plantevery
40 years” of $19,640,000 for Alternative 4Bntained in EPA’s summaspreadsheet.
While Aerojet reserves the higto reevaluate these costs after specific backup for the
costs are received from BPit is Aerojet’s opinion that these costs, if necesssinpuld
be on the order of $13,000,000.

USEPA Response to Comment #76: This figure has been revised to
$18,095,000, for a total savings of $31.8M over the 348-year remedy duration of
Alternative 4B. The reevaluation of remedy cost also resulted in a $3.4M
increase in the present value costs to $96.3M direct discharge to a drinking
water system and $98.2M for surface water discharge.

Aerojet does noagee wih the added cafal coss © “replace he reament plantevery

40 years” of $11,400,000 for Alternative 4C contained in EPA’s sumsiangadsheet.
Speciicaly, there s no bass for including subséntially greaer equpmentreplcenent

costs under Alternative 4B as compared to Alternative 4C because Alternative 4C has a
greater number of ésaction wells, flow rate and treatment capacityhile Aerojet

reserves the rig to reevaluate these costs after specific backup for the costs are received
from EPA, it is Aerojet’s opinion that these costs, if necesséiquld be on the order of
$16,000,000 for Alternative 4C.
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USEPA Response to Comment #77: This figure has been revised to
$17,875,000 for a total additional cost of $36.4M over the 240 year remedy
duration for Alternative 4C, after the wells discussed in the Response to
Comment #75 are added. Alternative 4B actually has a 100 gallons per minute
higher pumping rate than Alternative 4C.

Table 2 of the Pposed Ran includes O& costs for direct and indirect replacement
water tha are integrated with theO&M costs for theemedia dternative. As disassel

in the General Comments, it is premature to select an alternate wateraupggytime.
Aerojet is currenthdiscussingeplacement water suppdpntingencies with affected
water purvegrs that do not necessaritwolve the reuse of treatedogindwater.
Therefore, EPA should not link the selection of a renfedpU-3 with the selection of a
replacement water suppdternative.

USEPA Response to Comment #78: USEPA has not linked selection of a
remedy with the selection of a replacement water supply or with selection of
surface water discharge or direct discharge to the drinking water system. Also
see Response to Comment 4.

In Table 2 of the Proposed Plan, EPA has compared the total projected non-discounted
dollars associated with each alternative based on a “duration” (i.e., estimated time to
restore goundwater based on modeliagaluations performed BPA’s contractor, the
accuracyvalidity, and happroprate use of whth are dscussed sewheren these
comments) rdher than compaing the costs on dime-equivadent present worth bais. It is
Aerojet’s understandinthat EFA has included projected non-discounted dollars for each
alternatve in Tabk 2 because s mostrecentguidanceA Guide b Devebping and
Documenting Cost Estimates During the Feasibility St&dBA(540-R-00-002, July
2000)indicates on pag4-2 that “...the blanket use of a 38ar period of anayys is not
recommended ...., especiaillhen the project duration ... exeds the selected period of
analsis. For longtermproject (e.g, progectduraton exceedng 30 years), t is
recommended hatthe presenvalue anasisinclude a no dicouning scena.”

USEPA Response to Comment #79: See Response to Comment #61.

EPA’s most recent gidance further states on @edr2: “Non-discounted constant dollar
costs are presented for comparison purposesamayshould not be used in place of
present value costs in the Superfund renssdgction process.”

USEPA Response to Comment #80: Non-discounted costs are recommended
when the remedy duration exceeds 30 years. See Response to Comment #61.

While Aerojet agees that the costimguidance sugests that non-discounted costs should
be usal for mompaison purposg Aerojet does not @ree with the“durdion” estimates in
Table 2 for each alternative, as discussed elsewhere in these comfuetiter, the non-
discounted and present worth costs in Table 2 need to Ikghigd or notation needs to
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be made in Table 2 that the non-discounted costs arembé/used for comparison,
while the presentvorth coss are used for reedy sekcion.

USEPA Response to Comment #81: See Responses to Comments #61 and
#80.

Table 3: Comparison of Alternaives, ncludes aihe for “cost and aternaives are
ranked bycost from lowest to higest based on the non-discounted costs from Table 2.
Table 3 needs to be modified to include a line for comparison of present worth costs
because, accomtj to EPA’s latest guidance, rerady sekcion shal be based on present
worth costs.With respect to present worth costs, the alternatives would be ranked
differently than currentlyshown on Table 3From lowest cost to higest present worth
cost, the order of rankingould be Alternative 4Klowest cost), followed bg¢A, 3A, 5A,
5B, 4C, and 3B The EPA 30-year present worth estimate for Alternative 4C with direst
reuse is $108 million, or 16%eapter than the EPA estimate for AlternativeafB$93
million. Further, the NCP40 CRR Section 300.430(e)(7)(iiigtates thatAlte rnatives
providing effectiveness and implementability similar to that of another alternative by

employing a similar method of treatment or engineering control, but at greater cost, may

be eliminated.” As discussed elsewhere in these comments, Alternative 4C provides
similar effectiveness and implementability as Alternaive 4B. However, it is estimated

tha Alternaive 4C will cost 16% more¢han Alternative 4B usingthe cost citeria for
remedyselection. Therefore, Alternative 4C should be eliminated and Alternative 4B
sekced asle preferred édrnaive.

USEPA Response to Comment #82: See Responses to Comments #31, #61,
#76 and #77. Alternative 4C is more effective than Alternative 4B, and will
protect Layers D and E from further contamination. Since Alternative 4C is more
effective, it should not be eliminated. Alternative 4C is 13% more expensive than
Alternative 4C. However, the remedy duration costs (non-discounted costs)
should also be considered because O&M costs and replacements occur over
more than 200 years (see Response to Comment #61). Alternative 4B is clearly
much more expensive over the duration of the remedy. A remedy is cost
effective If its costs are proportional to the overall effectiveness; overall
effectiveness can be evaluated by evaluating long term effectiveness and
permanence; reduction in toxicity, mobility, and volume through treatment; and
short term effectiveness. The relationship of the overall effectiveness of
Alternative 4C was determined to be proportional to its costs and therefore,
Alternative 4C represents a reasonable value for its cost.

Even thoug the duration of one or more remedies for a site Ineggrojected to eznd
beyond 30 ars, a period of 3Cwgrs is tpically used for present worth ansdg because
(1) the present value of capital and M&osts in yars begnd 30 yars adds little to the
totd present worth of aremedy, and (2) it is diffiault to estimate costs so fain thefuture
with anydegee of confidencelt is Aerojet’s opinion that costs bayd 30 ars cannot
be estimated with anyegee of confidence and accuradyowever, even if present
worth costs (as required liye latest EPA costugdance for remedgelection) were
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projected for periods of timaeater than 30ears, theyvould reach a point where future
costs ad vay little, if any, to thepresent vdue calculations and Alternaive 4B would
always exhibit the lowestpresentvorth cost

USEPA Response to Comment #83: See Response to Comment #61 for
explanation why 30-year present value costs are not sufficient.

Theremedy durdion time calculations tha EPA use to sdect Alternative 4C ove
Alternative 4Bare based on arbitraand unsupported assumptions and the uncertainty
associated with the calculations precludes their use as a basis fongpply-discounted
cost estimates.

USEPA Response to Comment #84: USEPA disagrees with Aerojet’s assertion
that the USEPA used arbitrary or unsupported assumptions. See Response to
Comments #135 through #151.

As discussed elsewhere in these comments on EPA’s Proposed Plan, the use of the
Western Groundwater flow model to calculate cleanup times is inappropriadesefore
the “durations” presented WBPA in Table 2 cannot be used to project non-discounted
costs for the various alternatives presented in the Proposed Plan.

USEPA Response to Comment #85: The use of the model was appropriate.
See Response to Comment #14.

The Proposed Plan (at pat0) acknowledgs two contingnt innovative technolags

and indicates that if pilot testing successful one or more of these techrieogould
augment the proposed remedyhe NCP epects EPA to consider innovative
technologes in 40 CIR 300.430(a)(1)(iii)(E)‘EPA expects to consider using innovative
technology when such technology offers the potential for comparable or superior
treatment performance or implementability, fewer or lesser adverse impacts than other

available approaches, or lower costs for similar levels of performance than demonstrated

technologies.” UsingEPA'’s capital cost estimates from Table 2 in the Proposed Plan,
approxmately $6 million more (13% more) in up-front capital costs would be spent
under Alternative 4C than Alternative 4B hese additional capital costs would not be
recoverable if angf the innovative technologs prove successfubelection of

Alternative 4B as opposed to Alternative 4C, and implementation of the reosaga

phased approach as discussed elsewhere in these comments on the Proposed Plan would

allow for implementation of innovative technoleg if theyprove successful.

USEPA Response to Comment #86: The USEPA disagrees with Aerojet’s
assessment; innovative technologies could effectively be implemented in
Alternative 4C. Alternative 4C is more effective because the D and E layer wells
are installed at the plume boundary; this will minimize the expansion of the
contaminant plumes into areas of Layers D and E that are not contaminated at
present. These wells will primarily pump low contaminant concentration water.
The innovative technologies would likely be most effective in treating the higher
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contaminant concentrations which are located closer to the Aerojet site
boundaries. If this water is cleaned up in-situ, then clean groundwater would be
flushed through the rest of the plume, resulting in faster cleanup. The use of one
or more innovative technologies would enhance Alternative 4C and result in a
large reduction in remedy duration.

Under Alternative 4B, the contaminant plumes in the D and E layers are allowed
to spread, resulting in contamination of large additional areas of the aquifer. The
innovative technologies would still be most effective on the more contaminated
areas of the plume that are closer to the site boundaries, but the clean
groundwater would have to travel further to flush the contaminated pore space in
the rest of the plume. It would still be necessary to install the D and E layer
wells, and pumping would have to continue for a longer period of time to cleanup
contaminated groundwater that is distributed over much greater areas. It is
unlikely that there will be a savings in capital costs, by the time the full remedy is
implemented.

It should also be noted that the innovative technologies will be most effective in
Layer C, where the concentrations are greater. There would be little impact on
capital costs if these technologies are only implemented in Layer C.

EPA has indicated that direct reuse of treatedigdwater cannot be implemented as part
of anyof the aternaives because Aemdjdoes nohave a DHSpprovedreatment

system. This assumption is incorrect for Alternatives 3A and ®Bere the proposed
treatment technologs are approved kipe DHS. This assumption is premature for the
remaining Alternaive 4 and 5 sees because DHRas aleadyapprovedwo of the
treatment technolags and is currentlyeviewingthe acceptabilitgf the final treatment
technoloy proposed for these alternativdsis reasonabljoreseeable that such DHS
approvd may beobtaned bythetime theremedia aternative is implemented.

USEPA Response to Comment #87: See Response to Comment #4.

The Proposed Plan assumes that the sitiogstruction, operation, and intatjon of a

new surface wat treatment plantinto the waér purveyrs exsting distribution systerms

is readily implementable. This ma/ not bethe case dgpending on thewillingness of the
water purvegr to accept surface water, and the abitityjocate a new surface water
treatment plant in an area that addressees the water sligiglyution requirements.
Furthermore, as indicated in th& Rvater supplcontingencies are currentligeing
evaluated and negjated with affected parties, and it is premature to select an alternate
water supplyat this time.

USEPA Response to Comment #88: See Response to Comment #4.

The Proposed Plan states that indirect reuse provides additional protection to the public.
This is not true because atmgatment sstem utilizd for direct reuse will have adequate
controls to @surewater qudity. Furthemoreg thetypes of alditiond treatment normdly
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associated with use of surface water as a drinkigigr supplyi.e., coaglation, settling
filtration, and disinfection) provide no additional treatment of the chemicals of concern in
the Western Groundwater OUIn addition, surface water is inherentiypre polluted than
groundwater and recent data gest that NDMA maybe formed duringhe treatment
processes (padularly chlorinaton) for surface wats.

USEPA Response to Comment #89: See Response to comment #49.

Each of these assumptions should be reevaluated the current water suppmjtuation
in OU-3. In addition, Aerojet does not &g with the assertion that indirect reuse will
costless han drectreuse. The folowing sectons presenthe nostrecentinformaton
regarding the state of DHS approval for the proposed treatment teches|@mnd address
the mplementaton and cos asso@ted wih indirectreuse.

USEPA Response to Comment #90: The costs for direct discharge to the
drinking water system and surface water discharge were provided in the
Feasibility Study provided by Aerojet. USEPA merely extended the tables to
cover the duration of the remedies. The resulting cost comparison came directly
from the tables.

Obtainingapproval for direct reuse of treated water from DHS is a two-step prodess.
first step is to obtain DHS-approval for the use of the individual treatment teclasoilog
drinking water sgtems. The second step is to complete the assequired in DHS'’s
Policy Memo 97-005 that outlines the conditions under which direct reusdenay
permitted & a paticular site

The first step towards obtainifi@HS approval for the treatment technoésgis complete
for three of the four treatment technakgproposed for OU-3The treatment
technologes proposed for VOC removal (air-strippiaggranular activated carbon) are
alreadyapproved byhe DHS. The DHS has also approved Gaiis ISEP ion exhang
perchbrate renoval process, and has recgrapprovediie Aerogt-devebped, bw-wat
ultraviolet (UV) NDMA removal technologfor use in drinkingvater sgtems.
Therefore, each of the treatment techn@sgroposed for Alternatives 3A and 3B are
approved byDHS. Aerojet’s biologcal reduction sgtem proposed for perchlorate
removal for the Alternative 4 and 5 Series is the ardgtment technolgghat is still
underging evaluation. This treatment technolggds currentlybeingdemonstrated for
DHS at Aerojet, and DHS approval for thissgm maye ganted as soon as April or
May 2001. Therefore, direct reuse should not be eliminated from the Alternatives 4 and 5
series solelypecause the treatment technadsgare not gt approved bYDHS,

USEPA Response to Comment #91: USEPA has not eliminated direct discharge
to the drinking water system. See Response to Comment #4.

The second step towards obtainDyS approval is to complete the evaluations required
in DHS’s PolicyMemo 97-005 that outlines the conditions under which direct reuse may
be permitted at a particular sit€hese anales cannot be initiated until the demand for
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the treated water is assessed and the treatnsatrsparameters are definethis
process would problaly not beinitiated for OU-3 until thecontanment and trestment
systems were constructed and operated for some péafiodever, the DHS has indicated
to Aerojet that direct reuse at this Site is not precluded and therefore, should not be
eliminated for consideration at the current time (DHS, [22§0).

USEPA Response to Comment #92: See Response to Comments #4 and #91.

The sitingand construction of a new surface water treatment plant requires that
appropriatelyzoned land be found in an area where the treated surface water can be
accepted into the water distributiorssym. In addition, ageements must be reached with
the waér purveyrs for accepng the reaed waer and operahg the surface wat
treatment plant. Furthemore pamits or agreements with theUnited Stdes Bureau of
Reclamation mape required if Blsom South Canal, and possilie American River, is
used as a convayce sgtem.

Indirect reuse also requires that the water punvbg willingto convert from

groundwater to surface water or accept additional surface water into their distribution
system. This maynot be the casawgn that there are other water supgligrnatives that
may bemoreeasily implementable for thewater purveyor. For example, it may bemore
practical to drill a new water supplyell or construct an inter-tie with a nalgpring

water purveyor, than b constuct and operaa surface wat treament plant

USEPA Response to Comment #93: This comment does not consider the
limited availability of additional water supplies and the impact of other
contaminated sites. There may not be areas where new wells can be drilled.
Because of population growth, neighboring water purveyors are unlikely to be
able to provide sufficient long-term water supplies.

The Roposed Ran states that surface water is safer to use than treatettigvater.
However, there are pathologl, industrial, and naturallgccurringcontaminants present
in surface water that mayot be present inrgundwater.In addition, recent data syest
that NDMA may be forned durng the chbrinaion of surface wat atconcentations
above the proposed cleanupats (MWD, 2000). If this occurs, there could be more
exposure ® NDMA from treatd surface wat than fromthe drectreuse ofreaed
groundwater.

USEPA Response to Comment #94: See Response to Comment #49.

EPA is also assunmg thatthe pubilc may be eyosed ¢ unacceble concemiations of
CoPCs from the treatment processes if direct reuse were allowed, prestrorably
process upsetsThis is hidily unlikely as the processes empalyfor ensuringhat the
treated goundwater meets all drinkingater standards are probablybstantiallymore
robust than those currengiynployed at surface water treatment plants.
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USEPA Response to Comment #95: As stated in Response to Comment #4 the
USEPA is not opposed to direct discharge to the drinking water system. Surface
water discharge, however, by its nature reduces the amount of Aerojet treated
water received by the water purveyor. The amount of reserve capacity for the
Aerojet treatment for upset is not presently known.

The EPA has estimated that the total non-discounted costs for indirect reuséare hig
than for direct reuse This @wndusion is baal on @pital and O&M estimates pregared by
Aerojet for the IS. These estimates assumed thainglar activated carbon (GAC) would
be used as a polishirsgep prior to direct reus&.he annual costs assumed for carbon
replacenentin the FSwere veryhigh, and heyare he reasonhiatdirectreuse appears t
cost morethan indirect reuseove time. If theassumptions rgarding the frequency of
carbon replacement or necessitgre chaned, direct reuse would be the cheaper
alternatve for repacenentwater.

USEPA Response to Comment #96: These assumptions regarding frequency of
granular activated carbon (GAC) replacement were made by Aerojet in the
Feasibility Study and were presumably based on the best information available
to Aerojet technical staff and consultants. If these assumptions are to be
changed, Aerojet must provide USEPA and the state agencies with technical
Justification.

The eyerience gined byEPA and te regilated community over he pastwo decades
with respect to the evaluation and implementationrofigdwater remedies at Superfund
sites ha shown thirestordion to drinkingwater qudity (or morestringent levels whee
required) may not dways beachievable dueto limitations of available remediation
technologes (EPA 1993, 1992, and 1989 recogition of the technical limitations of
existing technologes, EPA has developed specifiidance and criteria for evaluating
the potential for technical impracticabiliof ground-water restorationEPA has also
developed etensive gidance on howrgundwater containmentra@undwater restoration,
or mixed objective goundwater strategs usingoump and treat technolpghould be
implemented.

USEPA Response to Comment #97: Aerojet did not present a technical
impracticability evaluation in the Feasibility Study. See Responses to Comments
#1, #6 and #8.

The clear messagontained in all of the various andiensive technicalygdance that

has been prepared BPA is that goundwater remedies should be implemented using
phased approachrhe criteria supportingse of a phased approach presented in these
guidance documents are direcilgplicable to the conditions found at thedtérn

Groundwater OU and therefore EPA should select a refioedlye Western Groundwater

OU that is based on a phased approach towards implementation and achievement of the
remedial action objectives.
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USEPA Response to Comment #98: Given the size of the contaminant plumes
at the time the Feasibility Study was written (approximately nine square miles in
Layer C. approximately 4.6 square miles in Layer D and about 1 square mile in
Layer E), and the complexity of the hydrogeology, it is economically imperative
that the remedies prevent the further spread of contamination of the aquifer
Layers C, D and E. Preventing the further spread of contamination is also an
imperative to protect the beneficial use of uncontaminated portions of the aquifer.
Implementing the OU-3 remedy in stages with an evaluation of each stage
(phased approach) would allow further aquifer deterioration which is not
Jjustifiable. A phased approach is warranted when there are unknowns which
need to be evaluated which justify dividing the site into segments such as
aqueous phase liquids, technology development or different objectives or
priorities in a large site. A phase approach is being used for the Aerojet site as a
whole, based on the proposal to divide the site into Operable Units, the first of
which is OU-3. There is no need to further divide OU-3 into segments.

EPA has stated that at sites with vegmplexground-water contamination problems, it
may be difficult to determine whether required cleanoplg are achievable at the time a
remedyselection decision must be made (EPA, 19¥8termination of restoration
potential of a site malge aided bymployng a phased approach to site characition
and Remediation (EPA, 1993).

USEPA Response to Comment #99: See Responses to Comments #97 and
#98.

In the giidance for evaluatinthe technical impracticabilitgf groundwater restoration,
EPA (1993) has stated that: “A phased approach should be considered when there is
uncertainty regarding the ultimate restordion potential of the sitebut dso aneed to

quickly control risk of eposure to, or limit further mrgtion of, the contamination.”

USEPA Response to Comment #100: A phased approach would not effectively
contain groundwater contamination and would not prevent further spread of
contamination. See Response to Comment #98.

EPA (1993) further states in thisigance that: “L ikewise, site remediation activities
can be conducted in phases to achieve inteoatsgat the outset while developiagnore
accurate understandird the restoration potential of the contaminant aquifer.”

USEPA Response to Comment #101: See Responses to Comments #98 and
#100.

As part of the presumptive remedgproach to contaminatecogndwater at CERCA
Sites, EPA (1996) states thatl n general, gound-water response actions, especially
those usingextraction and treatment, should be implemented in more than one phase.”
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USEPA Response to Comment #102: The extent of contamination, the complex
hydrogeology of the site and the economic and protectiveness imperatives to
prevent the further spread of contamination preclude use of a phased approach
at this site. See Responses to Comments #98 and #100.

More recentlyas part of gidance developed for preparation odposed Rans, Records
of Decision, and other remedglection documents, EPA (1999) has stated that:

“W here complexground-water contamination problems are present at a sitg (e.g
complexhydrogeology or non-aqueous phase liquids) it widngrallybe necessarty
implement a phased approach toward the cleanup of thatrsiéephased remegdsite
response activities are implemented in a sequence of steps so that the inforarain g
in earlier phases can be used to refine subsequent iratEstigbjectives or actions.
Ground-water response actions, in particular those @stngction and treatment, should
generallybe implemented in more than one phase.”

USEPA Response to Comment #103: There are no non-aqueous phase liquids
present off-site in OU-3. Therefore, it is not necessary to implement a phased
approach for OU-3. The phased approach is being implemented by first
addressing off-site groundwater contamination in OU-3, then addressing the
remaining off-site groundwater contamination in Perimeter Groundwater
Operable Unit, and then addressing source areas in other OUs. Because of the
phased approach to overall remediation, Aerojet is not required to remediate the
on-site source areas of the OU-3 groundwater plums as part of this remedly.

In accordance with the policies and criteria set forth in thegegillance documents,
Aerojet believes that the remefity the Western Groundwater OU should be
implemented in a phased mannéurthermore, for the reasons enumerated below,
Aerojet believes that the most appropriate renfedyVestern Groundwater OU in terms
of the nne crteria setforth in the NP and n accordance wh EPA guidance redted to
selection and implementation afogindwater etxaction and treatment remedies is
Alternaive 4B.

USEPA Response to Comment #104: See Responses to Comments #98, #102
and #103.

Aerojet believes the followingactors support selection and implementation of
Alternative 4Bwith use of a phased-approach towards possible enhancements and
modifications: (1) achievingontainment of the source area at the bounadfitye
Aerojet propertyand (2) achievingontainment of the downadient edg of the exsting
plume so as to protect offsite water supplies.

USEPA Response to Comment #105: Restoration of the aquifer to beneficial use
must be added as a third objective of the remedy. Also see Responses to
Comments #98, #102 and #103.
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A reasonable probabilitgxists that complete restoration of the aquifer within a
reasonable time frame may betechnically imprectical.

USEPA Response to Comment #106: Aerojet did not include a Technical
Impracticability evaluation in the Feasibility Study. See Responses to Comments
#1, #6 and #8.

The identification of perchlorate and NDMA as contaminants of concern for éaeekiy
Groundwater OU, as well as at other sites thinoug) California and the nation as a
whole, is a veryecent occurrenceTlherefore, sigificant advances in anaigal methods,
toxicologcal information, remediation technoleg and remediation perience can be
expeced n the near fuire.

USEPA Response to Comment #107. If it is appropriate, the ROD can be
amended to reflect changes that will favorably impact the remedy.

The second RAO identified iyPA in the Roposed Ran is “achieve containment of the
groundwater contamination to minimize future naigon of contaminants until cleanup is
accomplished.”Without goundwater containment, restoration of the aquifer will never
be achievedFurthermore, without gundwater containment, spreadofgthe
contamination will occur and water suppiells maybe impacted.Consequentlythe

first and principal focus of the remetty the Western Groundwater OU should be
achievement of containment of the on-propeduyrce area and containment of the
downgadient edg of the exsting off-propertyplume.

USEPA Response to Comment #108: The USEPA agrees that containment
should be implemented as soon as possible. Alternative 4C achieves
containment at the earliest possible date by installing wells at the plume
boundaries in each layer. Alternative 4B does not achieve the objective of early
containment because only one D layer well is installed in 2001, and one D layer
well is installed in 2011 (10 years after remedy implementation) and the
remaining D and E layer wells are not installed until 2021 or 2041.

Use of a phased cleanup approach is warranted for é&s&e¥W Groundwater OU based
on the overall heter@geity of the aquifer and contaminant occurrencésese
uncertainties result in a potential for uncertain loealizesponse of the aquifer to
groundwater etxaction. These uncertainties require amatic approach to installing
and testingextraction wells to evaluate the desigf the containment stem.

USEPA Response to Comment #109: See Response to Comments #98, #102
and #103.

As previouslydiscussed, there is a realistic potential that comptetengwater
restoration of the \&stern Groundwater OU mdpe technicallympracticable within any
reasonable time frameAlthough restoration of the aquifer mayentuallyoccur, the
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time required to achieve complete restoration cannot reasdmabphedicted at this point
and h anyeventmay be exremely long

USEPA Response to Comment #110: Aerojet did not present a Technical
Impracticability evaluation in the Feasibility Study. See Response to Comment
#6.

111. EPA'’s assessments of the potential time that beagecessary achieve restoration of
the agquifer have resultal in estimates thd are extremely lengthy. Even these estimates ae
based on numerous assumptions and uncertain input parameters which have a tremendous
effect on the resultant calculation®ependingupon aquifer conditions, the actual spatial
distribution and concentration of contaminants in the aquifer, and the cleaalsp g
ultimately selected b¥ePA, the estimates of the time required to achiesarglwater
restordion ocould vay by an orde of magnitude (factor of ten) or more Actud time for
restoration cannot be predicted with alegee of accuracgr certainty

USEPA Response to Comment #111: See Responses to Comments #8 and
#14.

112. Assumingthat simplyinstallingand exractinggroundwater from additional wells will
somdnow decrease theoveaall time fails to reflect thelimitations th&a may beimposeal by
the aquifer characteristics, thelimitations and simplifying assumptions of thgarious
groundwater models empleg to develop the time estimates, and the technical
limitations of the pump and treat techngtodJnrealistic epectations regrding the
potential for goundwater restoration, the time required to achieve restoration and the
assumption thiaby simply pumpingmorewater will decrease thetime required for
restoration is the pe of thinkingthat led EPA to develop the variousidpnce
documents related to technical impracticabiifygroundwater restoration, presumptive
remedyfor groundwater etxaction and treatment, and limitations of pump and treat
technolog cited above.EPA’s answer to these issues was to enceuuag of a phased
approach to gpundwater etraction remedies.

USEPA Response to Comment #112: See Response to Comments #1, #6, #10,
#11, #14, #98, #102 and #103.

113. There are still manyncertainties remding the detection, treatment, and ittky of
perchlorate and NDMA because these chemicals are not common. As a result,
information regrding manyfundamental aspects of the occurrence, effects and
remediation of these constituents is still laking. Baseal on on@ing efforts, significant
advances in andigal methods, understandinf the toxcologcal effects, remediation
technologes, and remediation practice angbesience can be pected in the neéxew
years.

Although perchlorate has now been identified as a contaminant of concern at numerous
locations throuly California and the nation, lorigrm operatindnistoryfor treatment of
perchlorate to the low cleanupas proposed biPA has onlypeen achieved at one
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treatment facilityin the nation, the GET EM&acility at the Aerojet Rancho Cordova site.
Aerojet has expendeal severa years worth of éort and invested millions of dollas to
develop and implement this treatment process at one of themdwater containment
facilities. Othe water treatment equipment manufecturers sut as Cdgon ae currently
involved in developindarge-scale operatingistorywith the ion exkhangg technolog for
treatment of perchlorate.

USEPA Response to Comment #113: Comment noted.

In the case of NDMA, the cleanupajs proposed blPA cannot be reliablgetected.
The State of California onigally proposed an action level of 2 ppt for NDMA, but
subsequentlhadopted a temporagction level of 20 ppt as a result of the lack of
demonstrable laboratogapabilities of reliablyand reproduciblachievinga detection
limit of 2 ppt for NDMA.

USEPA Response to Comment #114: See Responses to Comments #15, #16
and #25.

Quarterlyevaluations conducted #\erojet (Exhibit IV-3 NDMA Analytical Methods
Evaluations Reports) indicate that althbusveral laboratories malaim that theycan
achieve adedection limit of 2 ppt, results of adyses of blind sanples submitte by
Aerojet demonstrate that this ultra-low level can either not be achieved or cannot be
achieved in a reliable and reproducible mantenrthermore, even if a laboratocypuld
reliably achieve and rgprodue results @ adedection limit of 2 ppt, this leel is still greater
than the 1.3 ppt proposed BYPA as the cleanupgl for the Western Groundwater OU.

USEPA Response to Comment #115: See Responses to Comments #15, #16
and #25.

Over the last fewears, Aerojet pioneered development and application of lalog
treatment techniques for removal of perchlorate froouigdwater.Calgon recently
compldaed demonstréion of thegpplicability of theion exchange proesses for renovd
of perchlorate frommpundwater and just recentligceived DHSapproval to allow for
direct potable reuse of water treatediug method.Other vendors are involved in
application of various advancedidation techniques for treatifgDMA to extremely
low levels in water.Clearly, numerous advances in the science of laboratioajses,
toxicology, treatment technolags and remediation practices angemence can be
expeced n the nex few years redtive o perchbraie and NDMA occurrences i
groundwater.For example, Aerojet is involved with development and demonstration of
an in-situ biologcal process for treatment of perchloragich advances mayesent
numerous alternative methods for the remediation of these compoLimelgvolving
naure of remediation practices for pachlorate and NDMA present acompdling
argument for use of a phased approach to tlesté/n Groundwater OU.

USEPA Response to Comment #116: See Response to Comments #98, #102

and #103.
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Based on these factors, Aerojet believes that selection of AlternatiwetdB phased
approach towards potential future enhancements or modifications théensapwn to

be beneficial for achievement afogindwater restoration not onl§) best meets the nine
criteria for selection of a remedwder the NCP, but (2) is consistent with ERAdgnce
relative to goundwater remedies atiferfund sites and accepted scientific methods and
practices for gpundwater remediation.

USEPA Response to Comment #117: Alternative 4B is not preferable to
alternative 4C as discussed below.

Alternative 4C is more protective than 4B because it contains the plumes in
Layers D and E the earliest thus, protecting more of the aquifer.

Alternative 4C restores the aquifer to beneficial use in accordance with the NCP
and the State RWQCB (Central Valley) Basin Plan.

Alternative 4C will be more effective in reducing the volume of contamination
than Alternative 4B because more contamination will be removed by Alternative
4C. Alternative 4B results in less contaminant mass/volume removal because
contamination is allowed to spread into uncontaminated areas of the aquifer; this
will result in a greater area that is remediated only to the cleanup levels (leaving
contamination below cleanup levels in areas not presently contaminated) and
also will result in unrecoverable contamination left behind in pore spaces in
areas not presently contaminated. Alternative 4C also begins removing
contaminant mass in Layers D and E sooner than Alternative 4B.

Alternative 4C has better Short-Term effectiveness because cleanup will be
achieved in less time, thus posing less Short-Term risks and prevents the spread
of contamination into areas of the aquifer (layers D and E) that are not presently
contaminated.

Alternative 4B is not consistent with the NCP or with USEPA guidance relative to
groundwater remedies because this alternative allows uncontaminated portions
of Layers D and E to be contaminated since the extraction wells are not placed
at the current plume boundaries.

LIST OF SFECIFIC COM MENTS ON THE PROPOSED A.AN FOR OU-3

118.

Terminology throughout entire docunent - The phrases “reedial acion obgcives”,
“proposed cleanup levels”, and “cleanup standards” are used tioaiutpe tekand
tables of the Proposed Plan and appear to be usedysyously Please define these
phrases.

USEPA Response to Comment #118: Remedial action objectives describe what
the proposed site cleanup is supposed to accomplish. This term is not
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synonymous with the other two terms because more than cleanup levels are
involved. Proposed cleanup levels are the concentrations which must be
reached by groundwater remediation. Reaching cleanup levels is one of the
remedial action objectives. The term “Cleanup Standards” may refer to site-
specific cleanup levels or to more general requirements like Maximum
Contaminant Levels.

119. Page 3: “To reinject or not to reinject...” sidebar —The discussion of reinjection does
not acknowledg that reinjection would alsaeptlyreduce the estimated time required to
restore the beneficial use of the offsite aquifeis is clearlydemonstrated biPA’s
durdion estimates assocated with thevarious dterndives as summaized in Table 2 on
pace 9 of the Proposed Plall of the “A” alternatives have estimated durations that are
significantly shorte than thenon-renjection dternatives. The only exception presented
on Table 2 is thereportal difference in theestimated durdions of Altenaives 4A and
4C; however, as presented in the General Comments and the Geotrans discussion of the
use of the ppundwater flow model, the reported difference between Alternatives 4A and
4C is insigificant.

USEPA Response to Comment #119: It is not true that all of the reinjection
alternatives have shorter durations than Alternative 4C; the duration of
alternatives 5A and 5B is longer then the estimated duration of Alternative 4C.
The difference in duration between Alternatives 4A and 4B is only 2.5% of the
estimated time; this is insignificant.

120. Page 5: “Direct vs. ndirect reuse oftreated water” sidebar — See discussion in the
General Comments€=PA should consider retainiradl potential alternate water supply
contingendes.

USEPA Response to Comment #120: USEPA has retained all potential
alternative water supply contingencies. See Response to Comment #4.

121. Page 7: Table 1: Chentals of Concern in Groundwater —As discussed in General
Comment Number 2, here are dferencesm chenical occurrence and skribution
between the on-site and off-siteogndwater plumesThe presentation in thedposed
Plan does not make this distinction.

USEPA Response to Comment #121: By necessity, the Proposed Plan
contains an abridged and simplified version of the Remedial Investigation Report
and relevant portions of the Feasibility Study. If appropriate, this distinction will
be made in the ROD, where the length and space limitations will not impact the
presentation. Also see Response to Comment #19.

122. Page 7: Table 1: Chentals of Concern in Groundwater and first paragraph on
page 9regarding proposed cleanupogls for all 15 chemicals of concern in order to
complywith ARARs — The cleanupogls for Perchlorate and NDMA and the low end of
the rang for VOCs presented in thedposed Ran are below the levels necessary
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achieve protection of human health and for compliance with ARARgher, theyare
bdow the currently achievable laboraory detection limits and present numeous othe
technical impracticability concerns dongwith significant cost-benefit implications. The
proposed cleanupogls for OU-3 that are below drinkingater standards have not been
adequaely evaluaed for thetechnical and economic feasibility of achieving these gods.

USEPA Response to Comment #122: See Responses to Comments #15 and
#16.

Page 8: Renedial Action Objective No. 4 —As discussed in the General Comments, the
remedyfor OU-3 is not intended or pected to “restore on-propemyestern goundwater
to beneficial uses”.

USEPA Response to Comment #123: This is not true. Restoration to beneficial
uses is required by the NCP and the Water Board'’s the Central Valley Region
Basin Plan. See Response to Comment #1.

Page 8: kgure 4 — Thetitle of this figure says “Preferred dternaive well locations.” It
appears that several of thermction wells for Alternative 4C2 (as describeddBA) are
missingfrom this figure. This raises questions about how the estimated costs for this
remedywere derived and what components are included in the remedy

USEPA Response to Comment #124: This figure was taken from the Feasibility
study. A single modifying note was added by USEPA. The corrected figure is
attached. The estimated costs include all of the Alternative 4C2 extraction wells.

Page 9: krst Full Paragraph, Second Sentence and Table 1 note at bottarhtable
referring to the * synbol — This senence andie noe in Tabk 1 hdicae an epecaton
that byachievingthe cleanup ggl for Perchlorate, and to somdemt NDMA, the
sdected remedy will also a&hieve thelower range of theremedial action objectives for
VOCs. See discussion under General Comment 2.

USEPA Response to Comment #125: See responses to discussion under
General Comment 2 (Responses to Comments #16 through #53).

Page 9:First Paragraph under “Preferred Alternative” — The &xt states hatthe
preferred alternative provides for dischaugf approxmately 7,000 gllons per minute
(gpm) of treated pundwater to Bffalo Creek. The description of Alternative 4C in the
Feasibility Studyindicates that appraxately9,975 ggm would be dischaegl to Biffalo
Creek. While specific backup has been requested of EPArdety the actual number of
extraction wdls and assocated flowrates induded with theAlternaive 4C presented in

the Proposed Plan; Aerojet estimates theatgr than 10,000 would be dischaggl
under this alternative.
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USEPA Response to Comment #126: The additional wells would result in
approximately 1950 additional gallons per minute. Note that an additional 1400
gallons per minute have also been added to Alternative 4B.

127. Page 9: Table 2: Cost Corparison — As discussed under General Comment 3, costs for
direct and indirect reuse of treatedgndwater should not be included on this tafilee
notes at the bottom of the table should indicate that present worth costs are used for
remedyselection.

USEPA Response to Comment #127: See Response to Comment #61. Costs
for direct discharge to the drinking water system and surface water discharge
must be specified; the table was the best place to accomplish the task.

128. Page 10: Third Paragraph under “Evaluated Alternatives” — The references to Rige
3 on pag 4 of the Proposed Plan included in this peaph are incorrectThe paragaph
discusses the layt of various ettaction wells and therefore should actuaéfer to
Figure 4 on pag8 of the Proposed Plailso, the tex that describes Alternative 4C is
not consistent with the number of wells impliedtbg costs provided in Table 2.

USEPA Response to Comment #128: Comment noted. The description of
Alternative 4C will be revised for the ROD.

129. Page 10: Kfth Paragraph under “Evaluated Alternatives” — Alternaive 4 vaiations
are described in the teas includingnew off-site ekraction wells, containment of the
plume, and “restoration of contaminatadundwater”. As discussed in General
Commant 1, theAlternative 4 vaiations & desaibed in theFeasibility Studywere
intended as containment remedies, not as restoration remedies.

USEPA Response to Comment #129: See Response to Comment #1.

130. Page 10: Ffth Paragraph under “Evaluated Alternatives” — Alternaive 4Cas costd
in the Proposed Plan appears to include at least four tmldikonal exraction wells in
Layer C over and above the number ofraextion wells described in the teon pag 10
and shown in fgure 4 on pag8.

USEPA Response to Comment #130: Alternative 4C costs include nine Layer C
extraction wells and one Layer D extraction well beyond the description in the
text. Alternative 4B costs also include five Layer C extraction wells and two
Layer D extraction wells beyond the text.

131. Page 11: Description ofAlternative 4C in first column — The description of
Alternative 4C indicates “optimal” well placemeris discussed in General Comment 3
under the longerm effectiveness discussion, Aerojet does nethat placement of the
wells under Alternative 4C represents “optimal” placemdifterefore, the word
“optimal” should be removed.
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USEPA Response to Comment #131: The placement of the Alternative 4C
wells in the Feasibility Study and Proposed Plan is part of the conceptual design
of this remedy. A conceptual design is not necessarily the same as the remedial
design. The actual locations of the extraction wells will be optimized during the
Remedial Design Phase.

132. Table 3: Conparison of Alternatives — See discussion under General Comment 3 with
respect to the factors evaluated under the Reduction ircifygMobility, Volume and
Short-Term Effectiveness criterion.

USEPA Response to Comment #132: See Responses to Comments #55
through #86 and #117.

133. Table 3: Conparison of Alternatives and Page 13:under “Cost” discussion Al
accordance with EPA Guidance (USEPA, 2000), present worth cost estimajestbely
than total lifetime non-discounted cost, should be used for resaegtion as discussed
in General Comment 3.

USEPA Response to Comment #133: See Response to Comment #61.

134. Pagel2: Unde heading “Reduction in Toxicity, Mobility and Volume’ — See
discussion under General CommentA3ternatives 4Band 4C should be ranked equally
for this criterion because time until restoration or cleanup is not a factor to be considered
for this criterion accordng to CERCLA guidance.

USEPA Response to Comment #134: USEPA strongly disagrees with this
comment. See Responses to Comments #69 and #117.

B. Responses to Coments from Geotrans

135. EPA’s determination that Alternative 4C will achievewgndwater restoration in a
significantly shorte period of timethan Alternative 4B is based on abitrary and
unsupported assumptions and the uncertainties associated with EPA’s projections
preclude their use as a basis for remselgction. EPA has selected OU-ZRemedial
Alternaive 4C ove Alterndive 4B on thebdief that ther calculated dean-up timeframe
differenial beween hese wo akernatves s accurat and suffcientto jusify sekecion of
the moreexpensiveremedy.

USEPA Response to Comment #135: Aerojet did not provide an estimate of
remedy duration in the Remedial Investigation/ Feasibility Study (RI/FS). Aerojet
provided the approximate percent of area captured by layer within a 25-year
evaluation period, which does not meet USEPA’s requirement to estimate the life
of the remedy. This left USEPA with the task of preparing estimates of the time
required to achieve groundwater cleanup for the remedial alternatives. Aerojet
prepared a groundwater flow model for evaluating the remedial alternatives in
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the RI/FS. USEPA could have chosen to prepare a new groundwater model or
to use the existing model that had already been developed for the site. USEPA
chose an approach that would use the existing flow model developed specifically
for the site and extended the use of the model beyond the 25 year time frame
used by Aerojet in the RI/FS by using the longer time frames already established
in the model files by Geo Trans. These longer time frames were already part of
the model, but Aerojet chose to only report model results for a 25-year period,
which did not meet either the 30-year remedy evaluation required for Feasibility
Studies or USEPA'’s requirement that the total remedy duration be estimated.
The use of the model, particle tracking and particle capture analysis was
fundamentally similar to that performed by Aerojet/GeoTrans in the RI/FS except
that the model simulations were extended for 100 years or more. Use of the
existing model, paralleling and extending the modeling, methods already
documented in the RI/FS was a cost and time effective approach. The USEPA
believes use of the model to predict remedy duration was reasonable
considering the time and resources already invested in the groundwater model
by Aerojet/GeoTrans.

Many simplifying assumptions had been made in developing the original
groundwater flow model for what is a complex groundwater system. Although
this flow model is a very general representation of the groundwater system, it is
an appropriate tool for comparing the alternatives and the only tool currently
available to predict remedy duration. The model is an acceptable approach for
comparing remedial alternatives because the groundwater system remains the
same and the only variation is the performance of the extraction system.

USEPA did not modify the underlying groundwater flow model developed by
Aerojet’s consultant. The only modification made by USEPA was to add several
extraction wells in evaluating Alternative 4C. In general, the model results show
that remedy durations will be long for all of the alternatives and that there can be
significant hydraulic performance differences between remedial alternatives.

The differences in hydraulic performance suggest differences in remedy
duration, which are valid to use in evaluating the remedial alternatives. The
USEPA selected of Alternative 4C, in part, because the model results indicated
that groundwater contamination will be removed from Layers D and E in a
significantly less time than the well configuration in Alternative 4B would
achieve. In addition, Alternative 4C will minimize the lateral extent of
groundwater contamination in Layers D and E because extraction wells will be
placed at the leading edge of the plume in each layer. In Alternative 4B,
groundwater extraction from Layers D and E will only begin after a large
additional volume of Layers D and E has been contaminated.

136. The EPA calculated time frames are based on its interpretation of the combined results of
a batch flushin@nalyical model and the numericalayndwater flow model developed
by Aerojet to evaluae dternaive wdl locations for hydraulic contanment. The EPA
calculation ako assures thatperchbrat is the conaminantof concern wth respecto
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groundwater restorationThe EPA-calculated time differential is not accurate, and it is
based on unsupported arbitragsumptions or apprisrations that eaggerate the clean-
up timedifferential between thetwo renedia dternatives. Consejuently, the EPA-
calculated timedifferential is not asufficient or rdiable basis for renedy sdection.

USEPA Response to Comment #136: Estimating groundwater restoration times
is generally not difficult. The challenge is to develop a reliable estimate for a
complex site like Aerojet when groundwater cleanup goals will not be achieved
for many years in the future. The methodology used by the USEPA is well
documented and has been used at numerous sites. Although Aerojet has
criticized the USEPA’s approach it has not proposed an alternative approach in
compliance with USEPA guidance. The USEPA believes the methodology it
used to evaluate the remedial alternatives and to estimate remedy duration was
appropriate to compare the alternatives and was the only practical tool currently
available to predict remedy duration. The USEPA does not agree that the
calculated time differential between remedial alternatives is exaggerated or that
the data was manipulated to support one remedial alternative over another. The
results of the model analysis clearly show that there are differences between the
remedial alternatives.

Three chemicals of concern, perchlorate, NDMA and TCE, were evaluated to
estimate time frames for groundwater restoration. Perchlorate was emphasized
because: (1) the extent of groundwater contamination due to perchlorate is
greater than the extent of contamination due to TCE and NDMA, (2) perchlorate
is found at higher concentrations than TCE and NDMA and (3) perchlorate has a
lower cleanup concentration than TCE.

137. There are two basic components to EPA’s cleanup time calculafibvestirst
component is the number of pore volumes required to reduce concentrations in
groundwater to an acceptable level, and the second component is the time required to
complete one pore volume flush of the contaminatedrgdwater reign. The EPA has
estimated that thergundwater flow model calculations indicate an ®3+ydifferential
between Alternaive 4C ad Alternaive 4B for thetime required to mmplee onepore
volumeflush. EPA multiplied the18 year differential for oneporevolumeflush by6 to
conclude that Alternative 4C would achieve cleanup H8s/sooner than Alternative
4B. A batch-flushingmodel provided the basis for the 6 pore flushes; however, the
assumptions included in the model are unsubstantidtee followingsections address
the two components of EPA’s calculations separately

USEPA Response to Comment #137: The “batch flushing” model is a standard
method for estimating cleanup times. Also see the Response to Comment 5.

138. In addition, the goundwater flow model included in the/R$ and used bgPA to
calculate cleanup times was intended sdielgvaluate potential well placements and
estimated flow rates to beusel as a basis for thecost andysis. This modéwas nether

Page 55 of 156



139.

developed nor @librated to assess thenumbe of poreflush volume or thetime required
to achieve the low concentration cleanaalg proposed bgPA.

USEPA Response to Comment #138: The comment implies that there is a
significant difference between a model developed to “evaluate potential well
placements” and a model to assess the number of pore flush volumes. The
groundwater model developed for Western Groundwater OU RI/FS was
documented in Appendix D of the Remedial Investigation/Feasibility Study
(RI/FS). The stated objectives of the groundwater flow model were to (1)
simulate groundwater flow conditions within and around the Rancho Cordova
area and (2) simulate the effects of remedial alternatives under assumed future
hydrologic conditions to allow further evaluation of alternatives.

The USEPA seriously doubts that a model developed to assess the number of
pore flush volumes or the remedy duration would look much different than the
model Aerojet prepared for the RI/FS. USEPA could have chosen to prepare a
new groundwater model or use the existing model that had already been
developed for the site. USEPA chose to use the existing flow model developed
specifically for the site and extended the use of the model beyond the 25 year
time frame used by Aerojet/GeoTrans in the RI/FS by using the longer time
frames already established in the model files by Geo Trans. These longer time
frames were already part of the model, but Aerojet chose to only report model
results for a 25-year period, which did not meet either the 30-year remedy
duration required for Feasibility Studies or USEPA’s requirement to estimate the
time required to meet remedial action objectives. The use of the model, particle
tracking and patrticle capture analysis was fundamentally similar to that
performed by Aerojet/GeoTrans in the RI/FS except that the model simulations
were extended for 100 years or more. Use of the existing model paralleling and
extending the modeling methods already documented in the RI/FS was a cost
and time effective approach.

Number of Pore Volumediishes Required to Achieve the Required Clean-up
Conentraion — TheEPA-estimate of thenumbe of porevolumeflushes required to
reduce goundwater concentrations of perchlorate to an acceptable level ibusely
based on the batch flushingodel (EPA, 1994) represented bguation 1:

Npv = -(R * In (Cja/Ciriiar))
1)

where:
Npv is the number of pore volumes,
R is a retardation factor,
Ciina is thefinal conaentraion
Ciitial is theinitial concentration
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For ther calculations EPA mdethefollowing assumptions: aetardaion vadue of

5.3, a final concentration of 4 or 18/ljgnd an initial concentration of 90 fugpr
perchlorate.Usingthese parameter values resulted in a calculated number of pore
volume flushes of 16.5 and 8.&EPA then decided that theyould base their
subsequent calculations on giare volume flushes, based on “duration of remedy
and the rapid development of new techngtodPA, 2000).This decision reflects

the arbirary naure of he EFA evaluaion and demnstates hatthe catulations are

not a reliable basis for decision-making

USEPA Response to Comment #139: USEPA calculated and used a retardation
factor of 5.3 for perchlorate in calculating pore flushing volumes. Without any
corroborating evidence GeoTrans stated that, based on the chemical nature of
perchlorate, a retardation factor of 1 is more realistic. Very few chemical
contaminants in groundwater can be modeled with a retardation factor of 1.
Also, in Table A-2, GeoTrans proposed retardation factors of 2.1 and 1.2 for
TCE and NDMA, respectively. A retardation factor of 2.1 for TCE appears to be
inappropriate for purposes of estimating cleanup times and transport velocities.
The retardation factors used in USEPA’s analysis are reasonable, documented
and conservative. A K, value for NDMA was not available, so NDMA was not
considered in USEPA'’s calculation of the pore flushing volumes.

The retardation rate is the ratio of the groundwater velocity to the rate that
chemicals migrate in the groundwater. Sorption processes are the primary
mechanism for retarding contaminant migration through an aquifer. The USEPA
calculated the retardation factor using the procedure described below. The
retardation factor is estimated using the following equation

R=1+K, (p,/n)

where: R = retardation factor
p, = bulk density of the aquifer
K, = distribution coefficient
n = porosity

There is limited information on the K, for perchlorate. USEPA (Susarla et al,
1999) reports a range of K, for perchlorate of 0.76 to 1.25 Kg/L. The K, value for
TCE was obtained from USEPA (EPA, 1998).

Using the following K, values the retardation factor can be calculated using the
equation above.

K, of perchlorate  0.76 to 1.25 L/kg

K, of TCE 1.8 L/kg
Bulk Density 1.7 Kg/L
Porosity 0.3
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140.

141.

Therefore using the formula for retardation rate provided above:

Perchlorate For K, of 0.76 R =5.3
For K, of 1 R=6.7
For K, of 1.25 R=81

TCE For K, of 1.8 R=112

Using the lower reported K, value, the retardation factor for perchlorate was
calculated to be 5.3. This is the value that was used in USEPA’s analysis. Use
of a higher value would have increased the remedy duration estimates. The K,
for TCE is primatrily a function of the amount of organic carbon present in the
aquifer. If there is little organic carbon in the aquifer, a retardation factor of 6 is
within the lower limit of reported K,s for TCE. A retardation factor of 2.1 for TCE,
as used in the GeoTrans analysis, seems unreasonably low based on a review
of literature values used for this type of analysis. (Susarla, S, et al. 1999.
Adsorption and desorption characteristics in soils. EPA. NERL, Athens, GA and
EPA. 1998, Technical Protocol for Evaluating Natural Attenuation of chlorinated
solvents in Ground Water. EPA Document 600-R-98-128)

The EPA selection of a retardation factor of 5.3 for perchlorate igplae&d and not
realistic. Unlike trichloroethyene (TCE), which is an oagic compound that partitions

to aquifer solids, and whose transport thtoggundwater is retarded with respect to
groundwater velocityperchlorate is an inoagic salt that does not partition to the solid
phase.A more realistic retardation factor for perchlorate would be 1.0 rather than 5.3.
This arbtrary speciicaion byEPA has a ginificanteffecton he resuk of the bath
flushingmodel calculationsAs discussed in the comments on the Proposed Plan, EPA
has assumed that the lower cleanaglg for the volatile ornic compounds (VOCSs) will
be achieved throdgachievement of the perchlorate cleanaplgHowever, this
assumption ismgatlyinfluenced bythe use of an inappropriate retardation for perchlorate.
If the appropriate retardation factor of 1.0 is used, the cleanup time is ro ¢omgyolled

by perchlorate, but instad is afundion of thetime required for renovd of TCE.

USEPA Response to Comment #140: Documentation of the retardation values
for perchlorate and TCE that were used in USEPA analysis was provided in the
Response to Comment 5. GeoTrans did not provide a scientific basis to support
the lower retardation values for TCE and perchlorate in its comment.

The initial chemical concentrations in the aquifer assumdeR#y in their modeling
effort are also inappropriate for use in estimatitfganup times and-eatly affect the
modd outcome Theinitial congentration tha EPA speified for ther modding effort

was based on an assumed concentration of A@fugerchlorate througthe entire

plume. EPA’s use of a siflg uniform concentration throtghe plume area is presumed
to represent complete ning of the goundwater, which is a requirement of the batch-
flushingmodel. Review of the various plume maps presented in theSRkeport
indicates that the perchlorate concentrationayet C varies from 4 to 4,000 (gvith
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the vast majorityf the plume area containimgyvels of 400 ufj or more. Use of a

uniform 90 udl initial concentration is in@nsistat with theavailable daa and will result

in an underestimate of the number of pore volume flushes required to achieve the cleanup
goals. Furthernore, use of a ufarm concentation incorrecly increasesie perceied
differences in estimated cleanup times between AlternativendiB1C2.

USEPA Response to Comment #141: USEPA analysis of the flushing rates for
Alternatives 4B and 4C indicates that in general the highest flushing rates occur
in areas with highest groundwater concentrations and the lowest flushing rates
occur in areas with lowest groundwater concentrations. In most remediation
systems, it also takes longer to capture groundwater with the lowest contaminant
concentrations. Therefore, it was useful to evaluate the minimum flushing
volumes required to meet cleanup goals assuming that the most difficult areas to
reach the cleanup goals would be areas least influenced by pumping. This
assumption was necessary to simply our remedy duration calculations.

142. The EPA decision to use a retardation factor of 5.3, as opposed to a more realistic number
significantly increases the calculated number of pore volunreaddition, the number of
pore volumes is sensitive to the cleanoplg For example, usin@ retardation factor of 1
and a cleanupagl of 32 ud in equation (1) results in a calculated number of pore
volume flushes of 1lt is obvious that thergater the number of pore volume flushes
required for clean up, theenter the time differential between the two alternatives
clear hatthere s no vald bass for EFA to reachthe conalision that6 is the correct
number of pore flushes.

USEPA Response to Comment #142: See Response to Comments #139 and
#141. The use of six pore volumes was not intended to represent the maximum
number of pore volumes required to meet cleanup goals but rather to suggest a
minimum number of pore volumes that might be necessary to achieve cleanup.

143. Time Required to Complete One Pore Volunhesk— EPA ha alculated atime
differential of 18 yars between Alternative 4C and #&Bcomplete one pore volume
flush of the regpn of contaminatedrgundwater.Theyhave reached this conclusion by
misapplyng particle-trackingcalculations based on the three-dimensional numerical
groundwater flow model developed Bgrojet. EPA arbitrarilydefined one pore volume
flush to be equated to removal of 90 percent of the “particles” used to defineitireakg
perchlorate-contaminatedayindwater. Theychose a number less than 100 percent based
on the assumption that optimization otraction well locations could be done during
remedial desig. This was an arbitrargelection that has a sificant effect on model-
calculated cleanup timéf, for example, equallyalid arbitraryassumptions of 70, 75, or
80 pecent paticle removd had been male, then thecalculated time differential between
Alternatives 4C or 4Bvould have been 8, 9, and 1days.

USEPA Response to Comment #143: The USEPA evaluated using 100 percent
or 90 percent of particle capture times to define a one pore volume flush. The
difference in times between 90 percent and 100 percent particle capture time
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145.

was greater than 100 years for several of the alternatives. This occurred
because the last 10 patrticles took an extremely long time to be captured, this
appears to be a peculiarity of this model as all alternatives were impacted.
Optimization of well locations and specifications during design would likely
improve capture. Therefore, USEPA chose 90 percent of particle capture as
representative of the time to complete a single pore volume flush. Lower
percentages were not chosen because they were not close to 100%. All of the 4
and 5 series alternatives were evaluated using 90 percent of particle capture, so
all of the alternatives were treated in the same way. This was done so that no
alterative received preferential treatment.

Inappropriate Use of the Groundwater Moddlhe intended use of theogindwater
model presented in the IRE was to evaluate the well locations and pumpates
needed to ahieve contanment and to estimate, for costingpurposs, chemica
concentrations enterimgmedial wells.The model was not developed or calibrated to
alow for assessmat of thenumbe of poreflushes, or thetime required to ahieve
restoration.

As such, EPA should not use the flow model to calculate clean-up times.

USEPA Response to Comment #144: USEPA used the existing groundwater
flow model prepared by Aerojet to evaluate the hydraulic performance of the
remedial alternatives. The USEPA believes use of the model to predict remedy
duration was reasonable considering the time and resources already invested in
the groundwater model by Aerojet and GeoTrans. In general the model results
show that remedy durations will be long for all of the alternatives and that there
can be significant hydraulic performance differences between remedial
alternatives. The differences in hydraulic performance suggest difference in
remedy durations, which are valid to use in evaluating the remedial alternatives.
The number of pore flushes, and hence the time required to achieve remediation
were not assessed using this model, but were estimated using the batch flush
model.

The model was developed based enggalizd aquifer properties and does not
adequaely reflect theaquifer heerogendties thd are present. Speificaly, themodé was
based on the followingssumptions:

Generdlized aguifer layers, whiledlowing for adequae estimation of flow to apumping
well, are not suffigent to desaibe theflow of chemicals to apumpingwdl; and

Aquifer heterogneities have a profound affect on the ratgpn of chemicalsEPA
attempts to take the effects of hetesmugjties on chemical migtion into account with
their pore flush modelHowever, this model alscegeralizs the complexansport
processedhatoccur n the aquiiers atthe ste.
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147.

148.

USEPA Response to Comment #145: Many simplifying assumptions had been

made by Aerojet/GeoTrans to develop the original groundwater flow model for a
complex groundwater system. Although this flow model is a very general
representation of the groundwater system, it is an appropriate tool for comparing
the alternatives and the only tool currently available to predict remedy duration.
The model is acceptable for comparing remedial alternatives because the
groundwater system remains the same and the only variation is the performance
of the extraction system in each alternative.

In addition, various solute transport effects are not simulatéaebjow model.
Specifically, the advective flow simulated Itlye model cannot account for natural
attenuaion of chemical concentraions. Attenudion likely will occur & thesiteand will
affect significantly thedistribution of ©iemicals with time

USEPA Response to Comment #146: A solute transport model would have

been useful to evaluate the remedial alternatives. Unfortunately, Aerojet chose
not to develop a solute transport model. USEPA believes that relative
comparison of the remedial alternatives using a solute transport model would be
consistent with the results of the analysis of remedial alternatives using the
existing approach and model.

In general, the uncertaintyf predictions increases with increassimulation time.
Typically, uncertaintyincreases sigficantly when predictions are made eyl a period
of time equal to twice the calibration perio8ince the calibration period is 16ars,
predictions of conditions 3Cegrs into the future are not reliable.

USEPA Response to Comment #147: USEPA agrees that the uncertainty of the
predication increases with increasing simulation time although we question the
practical usefulness of limiting model predictions to no more than twice the
calibration period. USEPA has not seen this limitation in the literature or in other
groundwater models. If the twice the calibration limitation was implemented,
then groundwater modeling would be limited to a very few sites, because model
calibrations are frequently based on a year or less of data. Because
Aerojet/GeoTrans used the model to predict conditions 25 years in the future, it
seems unlikely that extending the model for an additional 5 years (from 25 years
to 30 years), or even to 60 years or more, would result in less reliable data than
that used by Aerojet in the FS.

Reevaluation of “Duration” &llowing EPA Methodolog — As noted earlier, the desig
of the Western Groundwater flow model limits its use in evaluatneg to aquifer
restordion in orde to compae remedia dterndives within theframework of the
remedial selection criteria of the National Conéimgy Plan. Questions regrding the
formulation of thebach flush modeto refine an estimate for aquifer restordion have
been raised previouslyg this discussionThe application of the batch-flushimgodel is
called into question, further due, to how movement of chemical plumes has been
generalizd byEPA.
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In calculating time to restordion usingthebach flush modé EPA consideed removd of
chemical plumes as a whole, distedjngsegegation of the plumes bhayer. The fact

that the distribution and concentrations of chemicals waalgly amongthe three- water
bearinglayers at the site is sigficant and warrants consideration if the batch flush model
were to be appliedThis is particularlyso since the lagst exent of chemicals in area

and mas is within layer C.

USEPA Response to Comment #148: USEPA did evaluate relative cleanup
times of the plumes by layer; this information was provided to Aerojet. These
results do indicate that there was a 4-year difference in cleanup times for Layer
C between Alternatives 4B and 4C for one pore volume. The primary difference
in cleanup times occurs in Layers D and E. Alternative 4C is more effective in
removing contaminated groundwater from Layers D and E than Alternative 4B;
this occurs because the Alternative 4C extraction wells are placed near the
current extent of the contaminant plumes. When capture of Layers D and E is
included, there is an 18 year difference in the time to capture one pore volume
between Alternatives 4B and 4C. Capture of one pore volume in Alternative 4B
takes longer because the contaminant plumes are first allowed to migrate to the
wells placed at the current extent of the C layer plume before extraction begins
or is effective in removing contaminants.

149. Tables A-1 and A-2 summaggz the results of batch flush modelitihgat considers
migraton within and regiraton of each hgrostatigraphc layer for Alternatives 4B and
4C2, respectively The longest cleanup times occur irayer C for both alternatives and
the time to reach cleanupajs in layer C should drive the remedijetime. Table A-3
presents a comparison of estimated cleanup timeaym C for Alternatives 4Band
4C2. Thedda presented in this tdle show thathetime for restordion beween
Alternaive 4B and Alternaive 4C2 for Layer C, whee thevast mgority of chemicals
reside, is appramatelynine percentConsideringhe uncertaintgenerated byhe
assumptions and application of the batch flush model, this nine percent difference cannot
be conglered gynificant

USEPA Response to Comment #149: Although USEPA and GeoTrans differ in
assigning initial concentration values and retardation factors for perchlorate and
TCE (see above), there are several areas of agreement. A comparison of the
original USEPA analysis and Tables A-1 and A-2 support the following

conclusions.

. Cleanup times for both Alternatives 4B and 4C are very long (greater than
200 years).

. Cleanup times for Layer C are shorter for Alternative 4C than Alternative
4B; the difference is less than 20%.

. Cleanup times for Layers D and E are significantly shorter for Alternative

4C than for Alternative 4B.
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Another shortcomingf the batch flush model is that it considersnaiign of perchlorate

as the gverningfactor in time to restorationlhis generalization does not account for

the migration of othe chemicals within themoreextensive pechlorae plumetha may

have a geater impact on aquifer restoratioRCE, due to its gpater affinityto absorbed

to subsurfaceeaplogic material, will migate at one-half the rate as perchlorate and would
thus bemorelikely to govern timeto restordion than pechlorae. Consideing the

migration of onlyone chemical in a co-mihgd plume of several chemicals further calls
into question thegpplication of thebach flush modéto calculate timeto restordion.

USEPA Response to Comment #150: The relative retardation rates for TCE
(11.2) and perchlorate (5.3) were considered in USEPA analysis.

Conclusions- In conclusion, the \&stern Groundwater flow model is adequate for its
intended purpose, which was to locat&a&stion wells and identifpumpingrates to
hydraulically control the chemical plumes at the sifegeneralizd flow model can
achieve this gal. A generalizZd model cannot provide chemical magion information to
represent clean-up times accurately

The EPA conclusion that Alternative 4C would achieve cleanup é8& yaster than
Alternative 4Bis based on a series of mathematical manipulations that are not
representative of site condition¥he input parameters and undeantyassumptions are
arbitrary and exaggerate the calculated time differential between thetwo renedia
alternatives.The arbitraryand unrealistic nature of the input parameters and calculation
assumptions precludes the use of the calculations as a basis for ssteetipn.

USEPA Response to Comment #151: USEPA used the existing groundwater
flow model prepared by Aerojet. The model was developed by Aerojet to
simulate groundwater flow conditions at the site and to evaluate the remedial
alternatives. The USEPA used this model to compare the relative hydraulic
effectiveness of the various remedial alternatives. Aerojet used the same model
to compare the remedial alternatives for the first 25 years of operation. USEPA
analysis extended the time frame for more than 100 years of operation, but the
USEPA did not modify the model to achieve this because the time frames were
already included in the Aerojet/GeoTrans model. The results of this analysis
indicates that Alternative 4C removes contamination from Layer D and E in
shorter time frame because groundwater extraction begins many years eatrlier in
these layers under Alternative 4C than in Alternative 4B. The flushing rate
estimates from the groundwater flow model times were combined with the results
of the batch flushing analysis to indicate that overall time for any of the remedial
alternatives to attain the cleanup goals will be very long (on the order of
hundreds of years).

The groundwater model was used in a manner that is consistent with the use of
groundwater models at other similar sites. In general, the model results shows
that remedy duration will be long for all of the alternatives and that there can be
significant hydraulic performance differences between remedial alternatives.
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The model indicates that Alternative 4C is somewhat more effective than
Alternative 4B in flushing contaminated groundwater from Layer C. The model
results indicated that Alternative 4C is much more effective than Alternative 4B in
flushing contamination from Layers D and E. The differences in hydraulic
performance between Alternatives 4B and 4C suggest differences in cleanup
times, which are valid to use in evaluating remedial alternatives.

Responses to Oral Gmments Received uring the Decenber 7, 2000
Public Meeting

PLUME BOUNDARIES

152.

153.

154.

155.

156.

157.

UNIDENTIF IED AUDIENCE MEMBER : That blue line ges closer over to the
American River, et cetera, where wells are out to here. You have been rthsshagnes
over here.

MS. DOVE: Now you answeredhiatthe pume has crossedhi¢ American Rver. Is that
beingmonitored?And is that beingneasured?2nd if so, bywhom and what are the
results?

MS. DOVE: Consideringt crossed the river, is abgdy measuringhat which is picked
up bythe River?

UNIDENTIF IED AUDIENCE MEMBER : Theyare listed, but it is not -rhean, over
there it shows an area of shadofgvhere all the contaminatienat, but gu dont have it
including where dlthe conaminated wels are at You are @ving a fake conclision that
it hasnt spread as far as it has.

UNIDENTIF IED AUDIENCE MEMBER : Your scope of whatgu do, yu said that
discoveryhas alreadyeen there, butdm sayng the charts is - thatoy discovered it
farther, that gu didnt include it in the warningreas and cleanup, anouyhave cleanup
on the other side. Sy are not ying us straipt facts.

MS. ARNOLD: You sayl am outside of it even thobgall the thing, you know.

USEPA Response to Comments #152 - 157: The Aerojet facility is large and
there are several groundwater plumes associated with on-site contamination.
The proposed plan and public meeting on December 7, 2000 only dealt with the
Western Groundwater Operable Unit \(WGOU). The WGOU covers
approximately 15 square miles; there are 5 square miles on Aerojet property and
10 square miles off of Aerojet property. Groundwater contamination to the north,
east and south of Aerojet that is outside of the WGOU will be included in the
perimeter groundwater operable unit (PGOU). On-site soil and groundwater
contamination will also be addressed in separate OUs. The contamination found
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on the northern side of the American River is being addressed through of the
American River Abatement Order #96-230 issued by the Regional Water Quality
Control Board September 24, 1996 which will be incorporated into the PGOU
Record of Decision. Issues associated with the American River Abatement Order
and the other future OUs will be addressed at future public meetings.

158. MR. WAEGELL : If the geology happens to beaing north towards the river, the TCE
would go towards he river. It would notflow in the drecion with the aquier becauset i
is heavier than watert ¢joes bygravity. So if your claylayers go towards the river, that is
where pur TCE is @ingto go. Your aquifer maype ging south, but that is irrelevant.

USEPA Response to Comment #158: This comment describes migration of TCE
in the solvent phase or as a dense non-aqueous phase liquid (DNAPL). There is
no DNAPL in the Western Groundwater Operable Unit.

159. MR. LADD: First point would be, understand that the technoydgr perchlorate now is
about 50 parts per trillion and the methodait say is with the research council. My
suggestion is consider what is most importantitBhe whole question it seems unlikely
to me that this wetgf of perchlorate is due to what was dumped in 1956 thr@964,
when the hgirology was verydifferent, more diffuse. Mpresumption would be that there
is a verylow level phase of perchlorate further down, perhaps all theaigit Avenue
where the gpundwater convegs.

USEPA Response to Comment #159: USEPA'’s Test Method 314 for perchlorate
is the standard method used for perchlorate detection. Research laboratories
may have developed lower detection limits but the test methods have not been
peer reviewed. Also verification testing requires more than one laboratory with
the capability. The present USEPA method is at the low end of the protective
range. Extensive groundwater sampling has occurred to determine the extent of
the Western Groundwater Operable Unit area plume. The Department of Health
Services has not found perchlorate down-gradient of OU-3 which supporting the
OU-3 boundary. The remedial action objective proposed for perchlorate is 4
ppb; groundwater contamination below that level will not require remediation.

REMEDIATION

160. UNIDENTIF IED AUDIENCE MEMBER : Who thoudpt up this messYou told us the
same thingwo years ag, that yu were gingto pump it out, and then theant do - that
did no good. Now we are back hereaag and pure tellingus that yu want to pump it.
Again, you are not takinghe contaminants in thea@und. You are wastingioney time
and power. This is some firsegr engneeringstudent idea.

161. UNIDENTIF IED AUDIENCE MEMBER : No. You were supposed to do some
pumpingand purifyng the water. Theregu was @ingto pump it back into thergund.
You still havert'taken care of thergund that - gu are not ging to do it this waylt is
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162.

163.

164.

165.

166.

167.

not -none of us here iLog to benefit from this. The onlygne that is ging to benefit
from this is Aeojet.

UNIDENTIF IED AUDIENCE MEMBER : | promise yu nobodyis going to wait 240
years fori to be ceaned up.

MS. ARNOLD: How about within 15 garsAVhy dont you make that theaal?

MR. WAEGELL : | sort of gther from the stuff read, and teal with Kiefer landfill
because we border on Kiefer, sanh a little familiar with pollution, that major pollution.
| amsortof thinking that Aerojet is not going to succeedn cleanng this stuff up because
wha | read is if you stop pur extraction wdl systan the TCE level in thewater comes

up. It stays down as lon@s yu pump. So, basicallyve are to be pumpirfgrever.

UNIDENTIF IED AUDIENCE MEMBER : People, we need teegtogether in one
voice. Ihear all of yu and lknow that yu are here becauseware concerned. $\heed
to bind togther. Individudly we will hear exactly wha we are hearing. It is not sufficent
for me. lwont live 240 years. Il bet none of yu in this room is ging to live 240 yars.
This is a bunch of bull.

USEPA Response to Comments #160 - 165: USEPA conducted model runs
using the Remedial Investigation/Feasibility Study groundwater model provided
by Aerojet to evaluate the time to achieve remedial action objectives, i.e., to
clean up the groundwater. The model runs indicate that it would take 240 to 348
years to remediate the contamination in the Western Groundwater area for
Alternative 4C or 4B. There are technical limitations on extracting, treating, and
discharging the ground water. The aquifer can only support extraction of a limited
amount of groundwater for remediation and discharge. The bulk of the
contamination can be removed in a shorter time frame, but the last 10 to 12
percent of contamination is difficult to extract. In order to shorten the 240-year
remediation timetable, new technology will need to be invented and applied to
the site.

UNIDENTIF IED AUDIENCE MEMBER : Yeah. But you sad tha plumeis going to
be a cedin place and gu are gingto sop it sonewhere ete, andtls areadypassedHat
area.

UNIDENTIF IED AUDIENCE MEMBER : You broudpt in all your own people to say
what you wanted evebodyto hear, and whwatch the facts. All the boards up there
show whee thewdls, little squaies thd have dready been shut down, but in nowheis it
in the scope of cleanirand everthing to the ridnt of it is where gu want to catch it
before it ges anwhere.

USEPA Response to Comments #166 - 167: When the remedy is implemented,
groundwater extraction wells will be placed at the leading edge of the plume in
each layer. This will contain the plume.
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168.

169.

170.

MR. BURKE: Let's ¢et together in 200 gars and see how much has clen@an pu
give me anyndication of trichloroethiene sites that have been effectiveynediated
complaely?

USEPA Response to Comment #168: Approximately 278 sites have been

deleted from the National Priorities List, 17 of these sites that had
trichloroethylene or another chlorinated solvent identified as a contaminant of
concern in groundwater. These sites include:

DARLING HILL DUMP, Caledonia County, Vermont (Trichloroethylene)

TRANSITOR ELECTRONICS, INC., Bennington County, Vermont (Trichloroethylene)

DAVIS (GSR) LANDFILL, Providence County, Rhode Island (Vinyl Chloride)

MARATHON BATTERY CO., Putnam County, New York (Trichloroethylene)

UPPER DEERFIELD TOWNSHIP SANITARY LANDFILL, Cumberland County, New
Jersey (Trichloroethylene, Vinyl Chloride)

SUFFERN VILLAGE WELL FIELD, Rockland County, New York (Trichloroethylene,
Dichloroethane)

MIDDLETOWN AIR FIELD, Dauphin County, Pennsylvania (Trichloroethylene)

AMP, INC. (GLEN ROCK FACILITY), York County, Pennsylvania (Trichloroethane,
Trichloroethylene)

CHEMICAL METALS INDUSTRIES (CMI), Baltimore Maryland (Tetrachloroethene, 1,1
Dichloroethane, Trichloroethylene)

NORTHWEST 58th STREET LANDFILL, Dade County, Florida (Vinyl Chloride)

AGATE LAKE SCRAP YARD, Cass County, Minnesota (Trichloroethylene)

NORTHERN ENGRAVING COMPANY, Monroe County, Wisconsin (1,1-
Dichloroethylene, Trichloroethylene)

STEWCO, INC., Harrison County, Texas (Tetrachloroethene)

SAND SPRINGS PETROCHEMICAL COMPLEX, Tulsa County, Oklahoma
(1,1,1-Trichloroethylene, 1,1-Dichloroethene)

29" & MEAD GROUNDWATER CONTAMINATION, Sedgwick County, Kansas
(Trichloroethylene, Vinyl Chloride, Carbon Tetrachloride)

SCHOFIELD BARRACKS, Oahu, Hawaii (Trichloroethylene)

HANFORD 1100-AREA (USDOE), Benton County, Washington (Trichloroethylene)

MS. ARNOLD: There was no szmentioned of how bithe treatment plants wereigg

to be. To me gute talkingabout a treatment plant it could be a ten-foot area open that
you are cleaning/Vhy dont you take 10,000 of it and make a water purification plant out
of it and clean itHow manyyears would gu cut off of the 240 if gu made a super lagg
facility ?

MS. ARNOLD: You guys never did answer me aboutigantic larger water purification
plant, onetha does not hae to bedumpel in theriver to go like Bob Smith sal, to get

into our agiculture, first to eat and et ceterahwdont you instead - and there has been
in the newspaper aboubyr wantingto sell off land to homes. W dont you treat all

your dirt and build aigantic water treatment plant?ou owe it to us.
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USEPA Response to Comments #169 - 170: The size of the groundwater
treatment plant is determined by the capacity necessary to treat the groundwater
that can be extracted from the ground. The amount of groundwater that can be
extracted is limited by the ability of the aquifer to continue to provide a sufficient
quantity of water to be pumped out on a continuous basis and by the need to
avoid drawing the level of groundwater down too rapidly. The volume of
groundwater that can be extracted continuously without adversely impacting the
aquifer determines both the size of the treatment plant and the cleanup time.

The proposed remedy assessed what was technical supportable by the aquifer.

Contaminated soil in the source areas is part of a separate operable unit and will
be cleaned up in the future.

171. MS. ARNOLD: Since llistened to gur last one, think we were told Arden-Cordova
only had mape three wells down, which are now up to seven. Apparsathethings
not workingfast enouly or gpod enouf. Your facilityis too small.

172. MS. ARNOLD: Also, if you do not clean up the dirt firstpy are not gingto clean -
how are pu going to solve the problemYouve alreadygot a problem down in the
water, but it is @ntinudly going down, but pu sg, "Oh, wewill do it when weare
required to do it byhe EPA or whateverets the fund. Wy arent you doingit
immediatelyor, better g, why havert you done it?

USEPA Response to Comments #171 - 172: The first priority for the remediation
of the Aerojet contamination is to safeguard the public’s dr inking water.
Monitoring wells in the Western Groundwater Operable Unit provide data on
contaminant movement. Groundwater extraction from the proposed extraction
wells will help to contain and remediate the plume. It is USEPA’s intention to
remediate the soil after the immediate threat to the drinking water supply has
been addressed.

173. MS. ARNOLD: It's obviouslynot enoug to take - or gu wouldnt be taking240 years to
clean everthing up. Thank pu.

174. MR. KERSHAW: Why s it getting dravn out?

175. MR. KERSHAW: | have heard all this.Have also heard that EPA would like this to g
a lot faster, and know that Iwould too. Something holdingthis process upt Is very
complicated, okaylLet's just @ back to myhouse.

USEPA Response to Comments #173 - 175: Investigation of the extent of
contamination, evaluation of the best technology to use in remediation, and the
Proposed Plan and Record of Decision process takes time. USEPA and state
agencies are moving as quickly as possible to contain the contamination and
initiate remediation, and estimate that this remedy will be implemented in 2003.
Once remediation begins, USEPA has estimated that it will take 240 years to
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176.

177.

178.

179.

cleanup the groundwater under Alternative 4C. It is estimated that groundwater
extraction and treatment will occur approximately two years after an enforcement
agreement is in place. Also see the Response to Comments #160 - 165.

MR. WAEGELL : In the meantimeau are takingll this water, s undrinkable.
Nobodywants to use itt's going down the American River. Ancby are pumpingvater
out of the aquifer. The aquifer i®igg down a foot and a half a&gr. Were planningto
build all these houses around here, and where is the veatgrtg come from?

MR. WAEGELL: This is Aerojet up here. The Ddag rocket plant is rigt here, and
that is the picture $howed wheregu had the dryvells. The geen area is 22,000
proposed houses that am@mgg to go in. The purple area is Kiefeahdfill. Number three
is Mather Feld where thewlso put TCE in thergund. Number four is a major dump.
What is in there dont know. That is on Edgs Nest Road. And number five is - what is
numbe five? Therendeaing plant. And numbesix is theGebe dump. Thdittle blodk
spots ridnt here are nine deep wells on our rancle.N&ve 2,700 acres in this area here.

And what is @ing on out in our area is Aerojet wants to build housingsome of its
land. t has a contract withdisom for, Idont know how manymillion gallons a dayor
whatever. Butit does nohave a comactwith Folom~ and t wans © use surface wat
to use that on its housing

And in themeantime afew wells tha have goneout of arculation in thefour - in thearea
of number four, sort of And what i®ong on is theywant to come down to our country
theywant to come down to here, and tlvegnt to put in three wells, pump 6,008Igns

a minute, and pump it up Eglsior Road to Mather and clean it there, and then supply
water to CostCo, th&unrisecorridor and Citizens Utility gppaently who lost awdll.

USEPA Response to Comments #176 - 177: Development is controlled through
the local community zoning planning commission and not by the USEPA.
Unless the Department of Health Services approves the direct discharge to the
drinking water system of treated groundwater, new growth will have to be
supplied from additional water supplies.

MR. WAEGELL: | dont believe in advanced technolodt was advanced technolpg
tha built this bloomingdry well.

USEPA Response to Comment #178: Technology changes over time. Pilot
studies are currently being evaluated by Aerojet. New technology offers the best
hope to expedite the remediation time frame.

MR. KERSHAW: Are you in anywaytryingto stand in the wagf this cleanup
happeningand speeding up?
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USEPA Response to Comment #179: The USEPA and state agencies are
working to encourage Aerojet to implement containment and cleanup of
groundwater contamination, as soon as possible.

180. MS. WYANOSKY: Once a @n schosen, can Aergj guaranee hatthe pume will
not spread onceéhe renedial thing isin place andrieyare sartingto punp? Can there be
comesort of giarantee tha the plumewill be contaned?

USEPA Response to Comment #180: Aerojet will install three monitor wells for
every two extraction wells. If the plume is not contained, there is a contingency
provision to install additional extraction wells. The time line for additional
extraction well installation is approximately 6 to 12 months after the detection of
a health risk depending on weather conditions, e.g.,well and piping installation
may be delayed or prevented during the wet season.

181. MS. WYANOSKY: And will Aerojet reimbursethearea for thewater they contaminaed
or just gve it back and will that be placed in writimgthe remediation proces3hose
are ny comments  those ssues.

182. MS. KOSTLENIK : And the other things | want to know legly how can Iget
reimbursed for lhe waer thatl ambuying right now? Because have heardalts of peopé
saywe dort - if you have cancer now it is realhard to tell if it was caused lilge water
youve been drinkingor 30 years.

USEPA Response to Comments #181-182: Aerojet will replace the water from
wells that are closed due to Aerojet contamination and Aerojet will continue to
provide alternative water supplies as part of this remedy. The water provided by
your water purveyor meets safety standards established by the Department of
Health Services and is safe to drink.

183. MS. BROWN: If it is declared that this water is clean and safe emtmu@ject to the
public drinking where we do have kids plag in the river, fish are esting -

184. MS. BROWN: If itis goingto be clean asoy claim, it should be able to be used there
for somehing or just to ontan it.

USEPA Response to Comments #183-184: If the Department of Health Services
determines that the treated groundwater is clean and safe enough for human
consumption, it may be available directly to the water purveyors system for use
as drinking water; otherwise, surface water discharge on-site will meet the
substantive provisions of a National Pollution Discharge Elimination System
(NPDES) Permit; off-site discharge will require an NPDES Permit. Any surface
water discharge will be protective of human health and aquatic ecosystems.

185. MS. BROWN: | understand that. W are yu so opposed to keepirgn-site?
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186.

187.

188.

189.

190.

191.

192.

USEPA Response to Comment #185: The treated water will not be kept on site

because the volume of treated water will quickly exceed the storage capacity of
any lake that could be built. Also, see the Response to Comment #197. If the
treated water were reinjected up-gradient, it would significantly increase the
volume of water required to be extracted to control the contaminated plume.

MS. BROWN: Also, who is @ingto monitor this for the first hundre@grs?
MS. BROWN: Tests will be done where?

MS. BROWN: Will the water betestad a the point when it is going to bedistributel into
the river?

MS. BROWN: It is tested how frequentty
MS. BROWN: How mua is beng discharge to théa site?

UNIDENTIF IED AUDIENCE MEMBER : Do theyknow when it is ging to be tested?
Is that scheduled testifig

USEPA Response to Comments #186-191: The monitoring wells, private water
supply wells, and public drinking water wells, are currently sampled as part of the
Partial Consent Decree on a monthly or quarterly basis. Additional monitoring
wells will be installed as part of the remedy and groundwater sampling will be
required as part of the remedy. The Central Valley Regional Water Quality
Control Board or Department of Health Services may also initiate unannounced
testing for public supply wells and will monitor compliance with water quality
Standards. If surface water discharge is selected, treated groundwater will be
tested on a weekly basis. Two thousand to three thousand gallons a minute of
treated groundwater are currently being discharged to the American River under
State permit.

MS. HEPL E: But the point want to make tonigt in attendinghe hearingon the
onging RCRA mvered opeations and thephasing out ofthe RCRA opeations, whid is
what the gntleman had been referring earlytonight. He had been to a meetiog the
phasingout of plaaxs unde RCRA Depatment of Toxic Substace Control, tha a tha
time in the public recordrequested that efforts be made to dovetail lookinte
cleanup of theRCRA aeas and doveail that with the Supefund deanup. At tha timel
was told there wadréa lot going on. Theytalked about it, There were some ideas, and |
made a point of havinigin public record. Wwanted to be in the public record tamigl
want to hear more in the future about therdego which these, evéhyngis not being
compartmentalied, the onging operations and the phasiagt of those operations are
beinglooked at in conjunction with the cleanup.

USEPA Response to Comment #192: Current Aerojet operations fall under
RCRA. RCRA facilities may be closed under RCRA regulation and may not
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193.

194.

195.

196.

197.

COST

198.

199.

required any further action. If there is contamination that qualifies under both
RCRA and CERCLA, the remediation of this contamination may be referred to
the CERCLA program.

MS. HEPLE: And as ypu know, the whole site is incredibdpmplex We have been
talking about one particular area tohigBut it does move out of the area with some of
the major operations and contamination.

USEPA Response to Comment #193: Source areas will be addressed in a future
operable unit.

UNIDENTIF IED AUDIENCE MEMBER : How far down, to whaminimum level can
you test? heard that machine to test for perchlorate is vanry and hard to come by

UNIDENTIF IED AUDIENCE MEMBER : Aerojet has it. Does EPA have it?
UNIDENTIF IED AUDIENCE MEMBER: Does anyonetest for onepat pe billion?

USEPA Response to Comments #194-196: There are many labs that test for
perchlorate including one in Rancho Cordova using USEPA Test Method 314 for
perchlorate. The standard reporting level is four parts per billion. One part per
billion figure is a typical detection level, it is necessary to be able to detect
perchlorate at a level that is below 4 ppb in order to be able to accurately report
the concentration of perchlorate at 4 ppb.

MR. LADD: The nex question is, knowinghat water is one of theeptest - water in
California is one of thergatest ero gains there is, and it is probahiyt within the realm
of this operation to decide. Nén you ¢et that 10,000 gdlons per minute, what does that
equd in terms of &re-feet and aedits on theAmerican River and theultimate political
guestion of who gs what.

USEPA Response to Comment #197: Approximately 51 acre ft per day or 18,630
acre ft per year of treated water will be produced. State law will determine who
will own the new water created by extracting and treating the groundwater.

MR. BURKE: It so happensou picked the cheapest alternatitesd happensou
picked an alternative that is, in naiew, wayout of the ballpark for the cost of this
cleanup, and it so happens that Aerojet is still maintaipin§tability. | just have one
question for Aerojet.

MR. BURKE: | would like you to know one of those sites where there is stilbony
cleanup and trichloroethgne is heavilfgontaminated, a place on the East Coast called
Aberdeen Provin@grounds. m that case the Armig spendings100,000,000 aegar,
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100,000,000 asar, not in 30 gars, onegar, 100,000,000 awr to cleanup
trichloroethyene.

200. MR. BURKE: I would epect asimilar sc@le effort on thepat of Aerojet. It is gpadling
to me - lam gingto tell you somethingthis will not stand, the 240egr time frame.
There are mangnore different advantag to increasinthe numbers of wells and doing
other kinds of technolags. Idont believe, and &m sure it runs in the millions of dollars
that Aerojet has spent for its consultants to do this kind of wqukt dort believe that
theyve been paid for this jobdljust like one more question. On the balanantgria
you indicated that cost was equal to all the others. So that means that if a particular
strateg or a particular cleanup scenario is analogin other wag if it cost more it
could wel have been regckd;is thatcorrec?

USEPA Response to Comments #198 - 200: At Aberdeen Proving Grounds, the
first operable unit in 1991 addressed contaminated groundwater. The present
value cost of the remedy was estimated to be $9.12 million to treat contaminated
groundwater; the estimated annual operations and maintenance costs are less
than $467,000 for 30 years.

The USEPA'’s preferred Alternative 4C is the least expensive for the life of the
project, but the most expensive for the first 30 years of the project when
compared to Aerojet’s preferred Alternative 4B. The 30 year present value cost
for Alternative 4C ranges from $109.1 M to $111 M dollars. The Department of
Defense reimburses Aerojet for approximately 88% of their allowable
environmental remediation costs through their forward pricing rates.

201. MR. STRATTON: My question is, our water rates have beeimgup. ks there any
provision for us beingeimbursed for that®e understand thelgave to shut down wells
and use more @ensive water.

USEPA Response to Comment #201: There is no provision for reimbursement to
homeowners for increased water rates; these rates are determined by the water
purveyors. Provision of alternate water supplies to replace wells shutdown due
to Aerojet contamination is presently covered by the Partial Consent Decree
(PCD) with Aerojet under Exhibit IV “Interim Protection of Drinking Water Supply
Wells”. The Western Groundwater Operable Unit ROD (OU-3) alternative water
supply replacement provisions will supercede the portion of the PCD covered
OouU-3.

202. MS. ARNOLD: So far ypu have spent all this monggtheringdata and pawg people
for research, andoy reallyhavert done that much for us, becausedtiyhave it wouldn’
be in myarea andqu havert'included in the map the well that is contaminated in my
area. You sayam outside of it even thoball the thing, you know.

USEPA Response to Comment #202: Ms. Arnold lives near Arden Cordova
Water Company (ACWC) Well #14 and works near ACWC Well #15; these wells
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203.

204.

205.

206.

are within the operable unit and correctly shown to be within the area of
remediation. Under the present Partial Consent Decree, a Final Water Supply
Alternative Report was submitted by Aerojet for ACWC Well #15 on June
19,2000 and was approved by the USEPA and State on July 12, 2000. ACWC
Well #14 has been removed from service and there is a dispute between Aerojet
and Southern California Water Company (SCWC owns ACWC) as to the
appropriateness of the actions taken by SCWC and Aerojet’s cost responsibility
for such actions.

MR. WILLIAMS : Duringthat period that left Aerojet, from 1987 throug- all the way
up until 1997, 1 would& periodic visits from gur insurers becausénadd come forward
and said enoug And what theyold me at evergtep of the wayas that to clean up the
Lower American River Valleyas @ingto cost $300,000,000 in 1987.

MR. WILLIAMS : Does this mong comefrom Aeojet or does it omefrom the
Superfund?

The Superfund kicks in nothifag

MS. WYANOSKY: So it is in writing Will they put in writingto rambursethe area for
the water bang contaminaed? Will they give it back to us?

Isit free to the cityor is Rancho Cordova piag for it?

USEPA Response to Comments #203 - 205: The Lower American River Valley
cleanup, which is assumed to mean the complete cleanup of the Aerojet site, will
require much more effort than the Western Groundwater OU. OU-3 is estimated
to cost $111 million in 30 year present value dollars. The USEPA does not have
an estimate for the complete cleanup of the Aerojet Superfund Site. GenCorp
and Aerojet have been reimbursing USEPA for its oversight costs pursuant to the
Partial Consent Decree. The Department of Defense has been reimbursing
Aerojet for 88% of allowable environmental costs pursuant to an agreement
between the Department of Defense and Aerojet. One of the Remedial Action
Objectives (RAO) for OU-3 is the restoration of groundwater aquifer. It is
anticipated that the enforcement agreement for OU-3 will include this provision.

MR. BURKE: | have a follow-up to several questions hereuringthe 240 gars the
cleanup is gingto go on or whatever period of time, if Aerojet were toaut of
business, what would happewho would payfor the cleanupWhat would be the let)
options of EPA™Happens dl the time.

USEPA Response to Comment #206: If Aerojet goes out of business, USEPA
could seek recovery from Aerojet's parent company, GenCorp. Indeed, USEPA
and the state sued both Aerojet and GenCorp in 1986 and both companies
signed the 1989 Partial Consent Decree under which Aerojet is performing the
RI/FS at the Site. In the event that the governments are unable to prevail
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against Aerojet and GenCorp or neither Aerojet nor GenCorp has funds
available, USEPA and the state agencies would use public monies to pay for
cleanup.

CREDIBILITY

207.

208.

2009.

210.

211.

UNIDENTIF IED AUDIENCE MEMBER : | agee with the people here. Anéin the
chairperson for the Concerned Citizens of the Rancho Cordova Watenyand we
need to know the truth. Your credibility -- we doubt it. We appreciately ¢etting the
meetingtogether. We appreciate gu gving us information. Vé dont appreciate being
lied to. We dont want to snow arthing over. We want to know the facts. @have a
problem with our water, and these people here are concernediancbincerned. And it
has alreadgone to a full-blown proportion that we have a problem. And we danit it
sugar coaed.

MR. KERSHAW: You've spoken vergmoothlyand convincinty, but so do the
Firestone spokes people and so do people who told us tobacca geesms cancer for a
decade and thdgnew better. km not accusingou of lying, but Idont see anyeason to
believe yu. dist because spokespeople likely you have lost gur credibility

USEPA Response to Comments #207 — 208: The Remedial
Investigation/Feasibility Study has shown that contamination from Aerojet has
contaminated the aquifer. The remedies presented are reasonable considering
today’s technologies. USEPA and the state are committed to keeping the public
informed and this will be done through fact sheets and public meetings.

UNIDENTIF IED AUDIENCE MEMBER : Wdll, they are going to kesp puttingit in
the gound.

USEPA Response to Comment #209: In the past, Aerojet injected treated water
into the ground but USEPA'’s preferred alternative, Alternative 4C for the
Western Groundwater area does not include reinjection. Treated groundwater
will be discharged to surface water, or will be available for direct discharge to the
drinking water system, if approved by the Department of Health Services.

MR. BURKE: You know and know that trichloroethgne has a unique propedly
bondingto the interstitial porositgf sedimentaryocks, and goundwater is a higy
fluctuating dynamic sgtem, and to simplifthings as yu have in this diagm here,
which almost anglementarygeologist would be appalled biis gaph that gu have of
this cross-section of the stratgphyin this area is absurd, andr appalled thatou
would depict and the engeers here on this panel would simptifie gologic conditions
of thesitewith dl these question maks | noteis virtudly meaningless.

MR. BURK E: Maybe you should gt geologists to do wur charts.
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213.

214,

215.

216.

217.

218.

USEPA Response to Comments #210 — 211: In the Western Groundwater
Operable Unit, trichloroethylene is not present as a pure phase liquid, but is only
present dissolved in water. The geologic map and data presented were
developed with the layperson in mind, and were simplified. The more complex
and detailed geologic maps are contained in the Remedial
Investigation/Feasibility Study.

MR. WILLIAMS: Waéll, you were sued in court lifie State of California and ltge

federal gvernment for just whatoy are saygthat you have not done, andy

negotiated a settlement, which means that there is no conviction but does not mean that
there was no ame.

MR. KERSHAW: Please just speak strhatglf she would saywe screwed up and we
poisoned the water, and now because dikesgs and federal @vernment and state
government we have to clean it ujo, believe that.

MR KE RSHAW: That is all yu can saypecause of lagjrestrictions regrding litigation
that is @ing on because Aerojet wonake responsibilityor what theyve done and are
trying to drayit out and save moneis that why? I am sorry | thoudht maybe it was. |
dont feel like Im getting a straidpt answer.

MR. KERSHAW: | dont believe yu when pu saythat.
USEPA Response to Comments #212 — 215: Aerojet and the regulatory

agencies are working to improve lines of communication to address the
community’s concerns.

UNIDENTIF IED AUDIENCE MEMBER : You check samples theye you?

USEPA Response to Comment #216: The Regional Water Quality Control Board
(RWQCB) periodically collects split samples (each sample taken is subdivided
between Aerojet and the (RWQCB) to allow for each test for contaminants).
Samples from water supply wells are collected with and without prior
announcement or arrangement. These samples are sent to a state or
independent laboratory for analysis.

MS. HEPLE: There wash'- there never was public focus on cleanup.

MS. HEPLE: And as someone who has follow this for Zass now, tried to gt my
daudhter to come tonigt. She was simonths old when it came out in the newspaper that
it was Aerojes pollution. At first Aerojet said,No, that TCE couldhpossiblybe ours."”

But when the perchlorate was discoveredhit know how, gven the detection methods

in late 78 they were able to figureit out. But tha was in theSacramento Bee. | called

Stan Philipee a the Stae Water Board & tha time. Thedismvery of pachlorae was vay
early, but yet we, all of us and manyf the same people are still involved over tkarg,
ignored perchlorate all throbghe 80s and90s. Very verysad. And it - lam a lot more
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cynica then | was bak then, and it is had to listen to someof thepositivespin on thing
because heard i and viited Aerogt and sawhe swtems and now fealze how
inadequate a lot of what waeigg on was.

219. MS. KOSTLENIK : A basic human tendt is tha a conflict of interest and thd if this little
divide here, gu quys expect or are surprised lmpr angr, that you are naive. \Ware
people Also, weexpect tha you ae going to put apositivespin for thepeoplewho py
your bills, the give you mong. Tha would beunreasonable on mypat to think tha the
place that gu work for yu are, of course, put a positive spin on it.

220. MS. KOSTLENIK : So dort'take it personallyvhen lam over here chucklinat you. Of
course, pu are gingto put a spin on it. So, amay, | think that is where feel it is
reasonable for me to be upset andraiaad it is reasonable thaby are gingto put a
positivespin on it. At thesanetime dl through historyit doesnt take arodket sdentist to
figure out that, pun intended, thatuknow the eample of the tobacco indust&nd it is
really easyto point our fingrs at them. Andknow the intentions areogd and that - |
believe that gu didnt know that perchlorate was not harmful. Now that ¥now it is |
need to know how ¢an gt my tap water tested.dont want to call on these people that
are runningaround. Ineed to know what kind of bottleout it in from you EPA people
and Shelley | want to know tonigt. | want to know tomorrow howdan gt up at 5:00
in themorningand get my act together and figure out wha is in mytap waer.

USEPA Response to Comments #217 - 220: See Response to Comments #207-
208. The California Department of Health Services and the Regional Water
Quality Control board can provide information regarding how to sample tap
water.

221. MR. WILLIAMS: The reasonhiatthere s no daa for thatis becausetinas been
suppressed bgorporations like Aerojet and Aerojet itsefo that angleaths and/or
settlements that were done would remain sealed and people not able to speak about them.

USEPA Response to Comment #221: Health studies done by the Department of
Health Services are part of the public record and are included in the
administrative record. The current perchlorate studies must undergo peer review
before they will be released to the public.

GROUNDWATER/SURFACE WATER CONTAMINATION

222. MR. SMITH : | worked in the construction field foreBhtel Corporation for 19ears.
You're talkingabout pumpinghis water out and evahing. Whats going to happen if a
farmer gets in and starts pumpingater on his land?

USEPA Response to Comment #222: The Western Groundwater Operable Unit
is in a developed urban area where well installations require a state permit. Use
of untreated contaminated groundwater for farming has an unknown risk.
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Studies are currently being conducted to determine if perchlorate accumulates in
agricultural crops.

223. MR. SMITH : You're brngngit to the surface. Youwgs are brngingit to the surface
when you ae taking it and dumpingt in thecreek. Youte still bringing it up thee. | cant
see wherequ are gingto acconplish anyhing.

USEPA Response to Comment #223: The groundwater that is extracted will be
treated before it is discharged either directly to a drinking water system or to
surface water. As groundwater is extracted from the aquifer, it will be replaced
by clean water from outside the operable unit, which will flush residual
contamination out of the pore spaces (the spaces around the soil particles). The
USEPA estimates that after flushing groundwater through the operable unit six
times, using the pump and treat system, the aquifer will be cleaned up. Over
time, this process will clean up the aquifer.

224. MR. SMITH : What are gpu goingto do to Aerojet, stoppinthem from puttingnore
contaminants in thergund?

USEPA Response to Comment #224: Aerojet is required under California and
Federal law to control all chemicals used at the facility so that additional soil and
groundwater contamination does not occur.

225. UNIDENTIF IED AUDIENCE MEMBER : In the rainyseason couldinyou gt a
perchingeffect agin?

226. MS. ARNOLD: Isnt it comingfrom the dirt? Where did the goundwater gt it from, the
dirt?

227. MS. ARNOLD: Isnt it spread out over the dirt and that heeams stepped it all down
into our different pools thatoy missed out and the injection helps spread it farther?

228. MS. ARNOLD: But you are onlydoingthe top lagr. You are not worried about the
bottom lgyers and you ae not getting ahead of theothe layers. | heard this onebeore
since 73.

USEPA Response to Comments #225 - 228: Source area remediation will be
addressed in a future operable units. Water that percolates down through
contaminated soil will be captured by the inner, on-property ring of extraction
wells. This will stop contaminated groundwater from traveling beyond the
western boundary of Aerojet. Groundwater will be extracted from Layers C, D
and E; the first two (upper) layers only have lenses or limited areas with
groundwater.

229. MR.WAEGELL : | am a farmer. lived in the same house on EagNest Road for 74
years. lam part of the scenearound here Aerojet injected water in dryells when they
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230.

231.

232.

were buildingrockets. How mangites did theyhave on Aerojet propertyhere theydug
these drywells you see behindoyu?

How many of these dry wdls, similar instdlations, wee on Agojet propety or dug
underneathqur propert®

USEPA Response to Comment #229: The “dry wells” referenced in this comment
may be the unlined ponds and pits that Aerojet used to dispose of water and
TCE. There are over 300 source areas which have been identified in the Aerojet
Remedial Investigation/Feasibility Study (RI/FS), a large portion of which are
unlined ponds and pits. While the RI/FS for the overall site is not fully complete,
the USEPA believes that the majority of the source areas have been identified.

MR. WAEGELL : There are 300 source areas where gunted TCE or put it down in
the aquifer. This site here, thiyected it into the gund as gu see on the rig. That did
not crry it, so thg built a60 by60 by5-foot high resevoir. When tha did not @arry it,
then theyput it out in the reservoir and let it evaporate @irgo the gound that way
This is on Doutps Roal near Grant Line where the big tal white buildingis.

Theywant to build 22,000 houses hitgacross the fence from this installation. How many
galons of TCE did Aerojet use in manufacturiitg rockets over that period and injecting
into the gound?This should be known.

UNIDENTIF IED AUDIENCE MEMBER : | could tell you. My neighbor is a retired
Aerojet person. He tells met it was at times 88 barrels a day

MR. WAEGELL : If you know how mangallons of stuff you put it and gu know when
you are cleaning, you know how manygallons you take out with gur strippingsystem,
and that should be known sow et an idea of what percentgf the stuff pu are

picking up, because TCE is heavier than watiraldense nonaqueous phased liquid. |
doesrt go - the direction of the aquifer flow is toward Elk Grove, towards the constant
depression in Elk Grove.

USEPA Response to Comments #230 - 232: The exact number of gallons that
were discharged into the groundwater is not known. The amount of
Trichloroethylene (TCE) removed will not equate directly to the volume disposed
by Aerojet because some TCE would have volatilized during disposal and some
natural attenuation occurs in the groundwater. Aerojet has investigated the
location and extent of the plume associated with these comments and has gone
on record at the December 7, 2000 public meeting that they are committed to
removing and treating the contaminated groundwater. The specific area in
question will be covered patrtially under this operable unit and the remainder
under a Regional Water Quality Control Board Order #97-093 issued July 1,
1997.
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234.

235.

236.

237.

UNIDENTIF IED AUDIENCE MEMBER : While he is ging that, Iwant to know that
there was stralg dumping no filters, since 1985, 70 to 1985, massive.

UNIDENTIF IED AUDIENCE MEMBER : You did not do aring to our water but
pollute it in 1985. Since 1985pyVve been doinghat.

UNIDENTIF IED AUDIENCE MEMBER : Any kind of treatment of the water, just not
dumpingall of the pollution rigpt into the gound. There was no precautionangasure
whatsoever thatgu took for anyof us. You didri'even have a liner,op had nothing

You filtered nothing And you have dumped it strdaginto the gound, which is the
reason that we are havitige problem. V€ own propertyhere. What are we gingto do
with the propertywhen nobodyvants to paynd buyour homes because thegnt drink
thewater? Who is ging to compensde us for tha?

USEPA Response to Comments #233 - 235: As stated by Aerojet in the
December 07, 2000 public meeting, Aerojet operated under practices and
procedures in common use at the time the wastes were disposed. Aerojet
recognizes that their past practices resulted in soil and groundwater
contamination. Aerojet is has been performing the Remedial
Investigation/Feasibility Study under the partial consent decree. There are five
groundwater extraction systems currently operating, one of which is in the
Western Groundwater Operable Unit \(WGOU). The implementation of the
WGOU will be another step in the cleanup process.

UNIDENTIF IED AUDIENCE MEMBER : When yu @ to sell ypur propertywhen
you have babies, theant drink the water. Thejust cart. It is worse in some areas than
it is in theothes.

USEPA Response to Comment #236: Aerojet is working to clean up the
contaminated groundwater. The water supplied by water purveyors is monitored
closely by the Department of Health Services to ensure that it is safe.

MR. WILLIAMS : | worked for Aerogt as an assoate chennst, [aborabry specalist in
the analyical chemistrydepartment for 13ears, from 1975 throing1987.

First of all, Iwould like to ask: Rosemarwere yu around when Cordova chemical
Companywas in operation?

We see that Aerojet does have a compiduay was in eistence and now is not in
existence, and theyaused a@pd portion of some of this pollution mgmare that we
have on our hands. And thaye not even in the picture.

USEPA Response to Comment #237: Aerojet is responsible for any
contamination that was created by the operation of Cordova Chemical.
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238. MR. WILLIAMS : So the law is still on the side of us who are concerned about our
health, for ourselves and our childremvdnt to ask first EPA: Areou aware of angther
chemicals thd Aerojet has manufactured and ha on thé sitein this pollution thais not
shown in this equation, and that areitoand/or carcinognic and other problem&Mme of
the reasons it that thepnt happen to appear on EBAbXCS list.

239. MR. WILLIAMS : YouVve tested for evetlging that Aerojet manufactured?
240. UNIDENTIF IED AUDIENCE MEMBER : Whatpercentof the chenrcals is that?

241. UNIDENTIF IED AUDIENCE MEMBER : Thefact of themaétter is tha less tha one
percent of the chemicals in our sociegn be tested and described. You arenggyou
tested eveiping that could be tested for. The fact is that is probkasly than ten percent
or five percent of the chemicals used.

242. MR. WILLIAMS: You can develop tests for those specific chemicdisoWw you did
not have to do that. Allou had to do wasogout on a sunnglayand watch thergund
bloom with ammonium perchlorate stals.

USEPA Response to Comments #238 - 242: From 1991 through 1993, Aerojet
investigated more than 270 potential source areas within 18 management areas
at the locations with the greatest potential for higher concentrations of chemicals
and, therefore, the highest probability of identifying the chemicals of concern.
Areas were characterized by the use of two different suites of laboratory
analyses: the Standard Analytical Suite and the Comprehensive Analytical Suite.

Aerojet used the standard Analytical Suite for all wells selected for sampling. It
included halogenated volatile organic compounds (EPA Method 8010), nitrate
and nitrite (EPA Method 300), perchlorate (EDL Method EA-005), NDMA (EPA
Method 8070) and pH, conductivity and temperature as field measurements.

The Comprehensive Analytical Suite was used for samples collected from wells
hydraulically downgradient of source areas, in peripheral areas and on the
western property boundary, and in the areas of varied potential chemical usage.
Additional wells were selected at the perimeter in deeper units to assess
groundwater leaving the site in the primary water-bearing zones. The
Comprehensive Analytical Suite targeted the shallowest groundwater with the
highest probability of detecting chemicals of potential concern. The
Comprehensive Analytical Suite included all of the Standard Analytical Suite
compounds, with the following additions: aromatic and halogenated volatile
organic compounds (EPA Method 8240), chloride, sulfate, phosphate (EPA
Method 300,0), semi-volatile organic compounds (EPA Method 8270), metals
including hexavalent chromium (EPA Method 6010), total petroleum
hydrocarbons, diesel or kerosene (EPA modified 8015), chemical oxygen
demand (EPA Method 410) and biochemical oxygen demand (EPA Method
405.1).
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245.

The USEPA and State Agencies are working with Aerojet to review each year
any new analytical methods for chemicals used or manufactured at Aerojet.
Analytical methods do not exist for all the chemicals manufactured or used at
Aerojet which is why suite of chemical tests have been used. When an
unidentified chemical has been detected in the screening process, a further
review has been initiated to determine the unknown chemical. Current testing
has not found unknown chemical which need to be identified.

MR. WILLIAMS : In all due respect, Aerojet did have containment wells. However,

these containment wells were made of cement, and as we know cement is porous. And so
those thing, those chemicals that were put in those wells that we thoege

evaporatingand then thewould be hauled awaw sludg bind were actuallgoing into

the aquifers. And that is now some of this stuff happened.

And thats in addition to the thingthat you said in79 nothinghappened. You werégn'
there in79. You dort'know. And Iguess wu probablydidnt know all the wayup until
'‘84. 1 was one of the people who went to OSHA and was a whistler-blower on the
contamination that wasoghg on for the dumpin@f the chemicals and the non-
containment.

USEPA Response to Comment #243: Aerojet used practices that were
commonly accepted and approved by industry and the government at the time of
disposal. As new and improved disposal practices have been developed, they
have been implemented by Aerojet.

MR. LADD : In the interest of not delayg that cleanup anfurther, Iwill be verybrief,

..... for clarification. The four parts per billion perchlorate is for the entire well water, not
individud aquifer within tha wel? It is four pats pe billion in theentire sum of the

water?

USEPA Response to Comment #244: The four parts per billion is the proposed
remediation standard that applies to the aquifer.

MR. ROSCOE: | think | heard that before 1990y didnt know there was perchlorate in
the drinkingwater or in pur water that gu were injectin@ How about pur injection
wells?

USEPA Response to Comment #245: In 1985, Aerojet knew water that
contained perchlorate was being injected into the aquifer but perchlorate was not
known to be a health threat. In 1992, the USEPA performed the first
toxicological review for perchlorate and determined that it was a health threat;
however, it was not detectable off-property using test methods available at that
time. In 1997 the state improved the detection capability for perchlorate from
400 ppb to 4 ppb and perchlorate was detected off-property.
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247.

248.

249.

250.

251.

MR. DUMONT : How much noise does this 7,008ign per minute pump makd?
worked at Mather when we used to pump 8,08gs a minute. You could hear them
morethan aquater of amile avay when you stated, and they madeahowl dl the time
theywere running

USEPA Response to Comment #246: The 7,000 gpm rate will come from a
series of wells, individual wells are anticipated to operate in the 150 to 500 gpm
range. This will minimize the noise. Also, Aerojet can select different types of
pumps, such as submersible pumps to minimize any noise impacts in residential
areas. The pumps installed in the local Sailor Bar Park under the American
River Regional Water Quality Control Board order would be representative.

MS. BROWN: | am concerned about the recontaination of the water sourcaswant
to ranject thewater into and along-term dfect of tha.

MS. BROWN: But how do we know that there magt be more chemicals found in 15
years as we did the chemicals tolslyhy not just keep it contained, the contaminant,
instead of sendinthem downstream3o out of sigt, out of mind.

USEPA Response to Comments #247 - 248: In Alternatives 4C and 4B,
groundwater will not be reinjected after it has been remediated. The
decontaminated water cannot be kept on site because the volume generated
would be to great to store. See the responses to comments #185 and #197.

MS. LUNCEFORD: | was just wondering there are anplans for goundwater
rechar@ with anyof these alternatived®hat are we gingto do about DB, has amhing
been said about their supgty the Lincoln Village Rosemont area that depends on
groundwater?There pu are. Havequ said somethir

MS. LUNCEFORD: We are not concerned aboubgndwater supplythen?

USEPA Response to Comments #249 - 250: The preferred alternative does not
include recharge. USEPA and Aerojet recognize that there will be an impact on
the groundwater table in every alternative. Groundwater must be extracted to
achieve containment of the contaminant plumes and to achieve groundwater
cleanup. One of the options for remediated groundwater is surface water
discharge.

MS. LUNCEFORD: Obviously | would like to talk about what is most importanthtig
now. In the back of gur mind yu should consider the possibily usingthat lower
technolog as it gets more efficient to finallglefine where this entire realm of
groundwater that origated from Aerojet is from, not becausanh worried about one
pat pea billion perchlorae. But thepossibilitytha there might beothe substaces
dumped earlpn in the Aerojet operationwant to put that in the record.
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USEPA Response to Comment #251: Aerojet has investigated the contamination
in groundwater in the Western Groundwater Operable Unit. Also see the
Response to Comments #159 regarding detection method and #238-242
regarding the requirements for Aerojet to search for additional analytical methods
to analyze for more of the chemicals and chemical byproducts that were used or
produced by Aerojet.

252. MR. WHITE : How is the 7,000 @lons per minute arrived at8that flow rate that is
comingdown thegradient or soméhing e se?

USEPA Response to Comment #252: The wells that will be installed will pump at
rates ranging from 150 gallons per minute to 500 gallons per minute for a total of
about 7,000 gallons a minute. The pumping rates have been selected to
balance the need to extract and clean up groundwater with the need to minimize
impact on the aquifer.

REPORTS

253. MS DOVE: Those reports are public record?

USEPA Response to Comment #253: All of the reports dealing with the Western
Groundwater Operable unit are public record; there is a public repository at the
Cal State University Sacramento Library.

254. MR. ROSCOE: My name is Rob Roscoehave a simple question. Are the transcripts
going to bemade available to thepublic?

255. MR. ROSCOE: | am wonderingf | can gt a copyon the hternet or somethinigefore
the public comment period ends, so we can see what was said helné asmge prepare
written comments.

USEPA Response to Comments #254 - 255: The transcript of the meeting was
made available via email before the comment period closed and will be part of
the site web page.

256. MR. BURKE: This was a studgnly of perchlorate?

257. MR. BURKE: None of the other contaminants includinghloroethyene which we
know is a verycommon carcinogn.

USEPA Response to Comments #256 - 257: In the 1997 and 1998, the
California Department of Health Services (DHS) collected health statistics from
the surrounding communities for analysis. Some of these communities, like Fair
Oaks, did not have perchlorate in their water supply. Researchers examined the
national statistics, and there were no statistical differences in any category. The
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DHS has studied the reproductive and developmental effects that involved the
effects of contaminants on the thyroid and is involved in long-term studies of
perchlorate. DHS is in the process of conducting long-term cancer studies.

USEPA is not able to currently state that perchlorate doesn’t cause cancer. The
USEPA classifies perchlorate as a B2 carcinogen based on animal studies,
specific to the thyroid. A B2 carcinogen is a probable human carcinogen
(sufficient evidence in animals and inadequate or no evidence in humans).

FUTURE SITE

258. MS. DOVE: My last question is, thave heard some discussion about municipalities such
as Rancho Cordova, which is not actualigorporated, but the cityf Folsom which is,
that theyre interested in annieng this propertyand havingsome future control. My
question is: The ownership of Aerojet, what is to protect the public in the future, in this
200 years, from Aerojet decidin close out their cleanup and leave it to theatgr
community? This is a two-parter. And the other question if1dis to protect us, that is
thecitizens, from Aeojet sdling off someof thar land thd they've clamed to have
cleanup up for future development?

USEPA Response to Comment #258: See Response to 206. Aerojet is legally
obligated to continue their efforts to cleanup the site. In a settlement agreement
between the Department of Defense (DoD) and Aerojet, DoD pays up to 88% of
Aerojet’s environmental remediation costs and the remaining 12% is payed by
Aerojet. Should Aerojet lack the financial resources in the future to complete site
remediation, the USEPA will pursue its parent company, GenCorp. If necessary,
USEPA and the state would complete the cleanup. As a matter of National
Policy, USEPA encourages the return of Superfund land that has been
remediated to productive use.

259. UNIDENTIF IED AUDIENCE MEMBER : Thee will be ddisting?

260. UNIDENTIF IED AUDIENCE MEMBER : You have a site andy take part of it and
sayit is no longer a Superfund site, pleasgain to me whythat is not delistinghat
ground.

261. MS. DOVE: You didnt exactly answer, but perhapsén read between the linesthere
a currenfplan atAerojet if you can deceifty or take these partular lands outand
pronounce them now clean to see those lands or turn them over in some fashion for
development?

262. MS. BROWN: You want to build & thosehomes, somehing. I'm alittle bit concerned.

USEPA Response to Comments #259 - 262: The Western Groundwater
Operable Unit does not address removal of land from the USEPA National
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Priorities List. This clarification of what is part of the Aerojet Superfund Site will
be addressed in the future in a modification to the existing partial consent
decree. Generally, when a site is listed on the USEPA'’s National Priorities List,
the listing is done from fence line to fence line, i.e., based on property
boundaries. However, depending on the results of investigation of the site, the
boundary of what is designated as a Superfund Site can be smaller or larger.
Ultimately, Superfund defines a site to be where contaminants have come to be
located.

AEROJET PROPERTY

263.

MS. ARNOLD: First I would like clarification. How much acreags AerojetHow
large is Aerojet?

USEPA Response to Comment #263: Aerojet is about 20 square miles or 13,000
acres.

HEALTH CONCERNS

264.

265.

266.

267.

268.

269.

MS. ARNOLD: You said the human interest, anaoticed in the brochureoy were only
concerned about cancer. Now water contributes to otheistlikegyour arteries and
bringing nourishment to different parts abyr bodyand yur brain waves and et cetera. |
havert heard anthing. | just heard cancer.

MS. ARNOLD: What about the other issuesfaybe lam a little ding from drinking
your water all theseears. | am definitelypreagng faster than should be.

MS. ARNOLD: That is whypeople are dgg around me.

MS. ARNOLD: Are theylooking at different thing? Theyhavert been lookingn the
past.

MR. WAEGELL: Nobodyseems to want it.wouldnt bathe in it. Icertainlywouldnt
bahemy child in it.

USEPA Response to Comments #264 - 268: The wells that have been tested
and determined to exceed California Department of Health Services (DHS)
action levels have been shut down. The drinking water being provided today
meets DHS requirements. Past potential impacts are being evaluated by the
DHS. USEPA'’s perchlorate research data on perchlorate toxicity should be
available in the third or fourth quarter of calendar year 2001.

MR. WAEGELL: Would you drink the waterqu discharg?
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271.

272.

273.

274.

UNIDENTIF IED AUDIENCE MEMBER : You said yu would drink it, but nobodyn
fact, does drink it.

USEPA Response to Comments #269 - 270: The groundwater that is being
extracted is treated with ultraviolet oxidation for N-Nitrosodimethylamine (NDMA)
destruction, biological treatment for perchlorate destruction, and air stripping for
remaining Volatile Organic Compounds (VOCs) removal. Although the specific
treatment process for perchlorate and NDMA have not yet been approved by the
Department of Health Services for drinking purposes, sampling results indicate
that the treated water is cleaner than the water Aerojet would extract and treat
from the American River or from the Folsom South Canal.

MS. SHARP: | do not live in Rancho Cordova althdumy grandmother lives in &r
Oaks. lactuallywork for a national environmental advocauyd researchrgup called

the Environmental \rking Group. lam here to make a vespecific comment slash
guestion, and that is the four part per billion level for perchlorate is not low lef@ug
this reason: Even thobgt is the low end of the action level that California has seguf y
look at how theydetermine that level, will see that these as their assumption a 70
kilogram adult waght, drinkingtwo liters of wder pa day. And 40 pecent of theinfants

in this countryare bottle fed, and thealrink seven times the amount of water relative to
their bodyweight. Not onlythat, but theyalso are the most sensitive part of the
population. Theyare the ones most liketg be impacted bglescription of thgoid
hormone levels when their brain is brittgbe developedf you look at that, four parts
per billion is not low enoug And also know that the state is ontertified to detect
perchlorate to four parts per billiori.ylou look at the recent literature, thegn actually
detect perchlorate to less than one part per billion on the order of 0.3 parts per billion.

So myquestion is: How areoy gping to explain to the children of Rancho Cordova why
theywere not taken into consideration whemwyevelopedqur cleanup levels?

MS. SHARP: | am gingto make this real shorthiave a Mastes'degee in bioloy and
my father is a neurolast. | am veryaware of the impacts on tloyd hormones. And
when youte talkingabout developinghildren, yu know, we are talkingbout - the very
definition of hormone is that is works at vewerysmall levels.And a disruption of any
tiny amount could have profound effects.

MS. SHARP: | am sajng right now that the dateoy have, the California Department of
Health Services said the action of 4 to 18, thayed on a 70 kilogm adult, and that is
wrong You need to base it on developidgldren. That is all.

MS. KOSTLENIK : The other things, gentleman, Charles &rey, you were sayg that

- | think you said if yu knew that gu could - about adjustirthe base levels for children,
which is currentlynot, and thatgu - I think you made an allusion to somebadyrying

to get that information in there foroy guys to chang your base level. \Wat needs to be
done to gt you quysto consider the base level for children?
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278.

279.

USEPA Response to Comments #271 - 274: There are a number of studies that
support a perchlorate action level of 4 to 18 ppb. Additional perchlorate studies
have been conducted and are currently under review. Children who drink
formula may have a greater exposure, approximately 7 times higher than for
adults. The USEPA’s pending toxicological evaluation of perchlorate will take
into consideration the effects of perchlorate on children. Action or cleanup levels
will be adjusted, as new data is available.

MR. BURKE: You indicated somethingbout some studies takiptace regrding
disease-related impacts of the contaminatidi?l misunderstand?

USEPA Response to Comment #275: There are many studies that are being
conducted around the world concerning the impact of perchlorate on human
health. The Department of Defense and the Perchlorate Study Group of which
Aerojet is a member have financed toxicological studies on perchlorate which are
being submitted to the USEPA for evaluation. It is anticipated that the
toxicological data will be available to the public in the third or fourth quarters of
2001, when it is made available to external peer review.

MR. BURKE: Has there been an in-depth epidemiatagstudydone of Aerojet
employees, residents in this area, mairdgidents in this area who consumed water that
was ckarly coneaminaied before we knewt was coreaminaied?| contaced he Sate of
California, and in their database there was apparaotbpplicable data in this rag. |

am just wonderingf | missed somethindt strikes me if pu want to do what is rig; you
find out first how much damag/ou have alreadgione, not just to thergundwater.

We've been talkingibout goundwater and drinkingiater and all this businessud do
believe that dozns of people have died from this contaminati@aythat onlybecause |
mentioned and we Discussed Aergjebntamination in an environmental science class
that Iteach. And several students raise their har@s, thyuncle used to work at
Aerojet. He died of a thgid condition."'My uncle used to work at Aerojet and he died
of leukemia."

MR. BURK E: We know that these are diseases caused diregtlyese contaminants.
Your first responsibilityis to find out the ebent of these health impacts.

MR. BURK E: We dont know that feir Oaks was not eposed to TCE also. You are
talking about one chemical, perchloratgugt want to make sure howtersive pur
effort has been in ascertainititge exent of the damasgyou have done to the human
health in this rei@n.

MR. BURKE: It seems to me dens, if not hundreds of thousands, of people who have
died from this contamination. And it bothers me when people talk about driwkitey
because we are talkirmpout human health. \are talkingabout longvity. We are not
talking about 240 gars. W are talkingabout 10 gars ag these people died, fivesrs

a these people died, and todhgyre dyng.
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If I'm angy, | apologze. It is awfully frustratingto me to have a hindy educated panel

and have this ompay spardingtens of millions of dollas trying to comeup with

solutions and qu havert'looked at the square one of what the risk is to this community
of you actions.

| gppreciate dl your wdl-intentioned dforts. Relly, stgp bak alittle bit and tke alook
at the communityand what it is doingo the communityand yu havernt'done that g.

280. MR.VOETSCH: Let's face it, not evetyodyis up front and truthful about these theng
and what is happenintere. And for me have to agee with these people in some cases
because for mthere s one, wo, three, four, fve, sk, seven, ght, nine, en peopé here
and none of gu can tell me whether or not that this water is safe to dikdybe now it
is safe, but up until 1997 what were we ddio@urselves. This ladyere covered that.
What is happenintp us.

281. MR. BURKE: | contacted the Department of Health Services aud tliscussed this
with them. Theycould not provide me with the data that we are talkibgut, that bm
talking about.

USEPA Response to Comments #276 - 281: Prior to 1997, the California
Department of Health Services (DHS) performed health consultations for
exposure to perchlorate in groundwater for each of the water purveyor systems
near Aerojet. A brief summary of the health consultations is provided below and
are part of the administrative record or can be obtained directly from DHS.

. Sunrise/Sacramento County — Prior to 1997, there may have been
perchlorate exposure to workers served by this water system, but there is
no monitoring data so exposure cannot be quantified. June 18, 1998
DHS Report.

. Arden-Cordova — Exposure to perchlorate may have occurred as early as
1987, but this exposure cannot be quantified because there is no
monitoring data. The impacted wells have been closed; there is no
current health hazard. April 21, 1998 DHS Report.

. Fair Oaks — There was no exposure. June 5, 1998 DHS Report.

. Citizens Utilities Suburban and Security Park — Water received through
the intertie with the main base water system contained perchlorate
(Mathers USAFB) for several months in 1995 and 1996 which posed a
health hazard when the water was delivered to the Suburban System.
March 18, 1998 DHS Health Consultation.

. Mathers Air Force Base Water Service Area — Prior to the base closure in
1993 there may have been perchlorate exposure but monitoring data is
not available for confirmation. Exposure may have occurred to patients at
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the base hospital, employees, customers, and visitors in the Main Base
Area prior to closure in 1993.

MS. DUTEAUX: But wha it comes down to for mes tha if we are just testingthe
monitoringwells we dort'get to the fact of what people are reatyposed to. Vidat lam
askingRegon 9, Department of Health Services, Cal EPA and ewerglse up there is
please start testinhe tap. V& need to know what people are actuabposed to. And

this is going to get beyond the two liters per daysk assessment idea of what people have
consumed in terms of drinkingater. But if we are onlytestingthe water at the
monitoringwells, we have no idea of actualifhat people are consuming

That is drinkingwater; lam askingap water. There was a studigne down in Santa

Clara when there was a semiconductor industntamination of TCE throdgut Santa
Clara Valey. And their data were aatally flawed becauséeydidnt test -theyonly

tested drinkingvater and that doesmecessarilynean that gs to the tap specifically

with VOCs. You need to do tap water monitorifdease, for these people and their well-
beng test wha is in ther homes?

Things can dissip&e. Chemicals @an voldilize, paticularly in thehome When weare
talking about trichloroethigne, which is a suspected human caranogot a known
human carcinogn, Tom McCone, aoy probablyjknow, geat eyposure factors, has
worked for Lawrence livermore National &b, for Berkeley National Lab, Universityof
California at Berkeley, has said that consuminiginking water with TCE is not the
primay concern. Its voldilization and its endosel areas, induding taking showes and
havingVOCs brougt into the bodyhroudh skin absorption and inhalation. You have to
consider the route of prsure to the person beiegposed. That is whatdm asking
about; not drinkingvater wells, which think is an eastest to do. if pu can make the
effort like theydo with radon testingest it in the homes so we cast g much better idea
of what people are @osed to.

USEPA Response to Comment #282: With over 10,000 service connections in
the operable unit, individual tap testing would be difficult if not an impossible
task. Itis USEPA’s assessment that it would not be sufficient to estimate
exposure from a single sampling event as this would merely be a "snapshot” of
what the concentrations were that particular day. To accurately estimate
exposure, USEPA would need to sample tap water on an ongoing basis to take
into account changes in the source of water over time.

USEPA believes that monitoring tap water in homes repeatedly over time would
be logistically difficult to accomplish. More importantly, it is not the most effective
method for responding to changes in water quality. USEPA believes it is better
to evaluate water quality before it reaches people’s homes rather than to wait
until there are measured changes in water quality at an individual’s home.
Monitoring water at the source is also the most efficient means of responding
quicky to any changes in water quality that may occur over time. Limited tap
water sampling done by the Regional Water Quality Control Board has not
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shown new contamination. Requests for tap water testing should be directed to
the Californica Department of Health Services.

MR. VOETSCH: Now myquestion that Wwant to ask is with thisrgup is there ariyody
that Ican @ to and find out what is happentiyly doctor told us not to drink the water
in Rancho Cordova because of our problem, so we aregbgttled water to drink. And
it's an epense that dlont like to go throudn. | would like to know the ladizere saywe
have safe drinkingvater. So maye Ishould just g back to drinkinghe water here.

MR. VOETSCH: Are you - all Iwant to know is aregu willing to tell me todayr
somebodyOn this panel that &'okayfor me to drink the water anchiive no more fear of
thyroid cancer or thyroid problens. My family is - wehave been in and out of hospitis
quite a bit with this stuff, andHavert been able to find abwpdyto gve me an answer on
whether or not this is a problem.

USEPA Response to Comments #283 - 284: The water meets Department of
Health Services (DHS) requirements. The contaminated wells have been shut
down. The water purveyors routinely monitor all of the drinking water wells,
under the supervision of the DHS.

MR. VOETSCH: | am hearinghese people talk todalyknow you folks are doinghe
best yu can. Bit | also think that with thisqungladyand the other one that jusitgip
and talked and said that there is other thiogook at. And khink that mape you do
owe it to us to tye some sort of service to let us know where we are healthwise.

For meand myfamily this is asaious problen and I really comeup hee and | hear dl
about the different lays and areas thatheen eposed to it. And myrome is not on that
map and g doesrt'tell me that malye the well that theglosed down was supphg the
water for that area.dont know. So these are a lot of questions thatve. lwont put
you on the spot for all of themwlould like to know somethingbout myhealth.

Response to Comment #285: The California Department of Health Services is
looking into past exposure by examining hospital records and examining
incidents of various cancers in order to see if there is an elevation or increase in
the rate of thyroid cancer. It is difficult to know each person’s past exposure
because monitoring for perchlorate below 400 ppb was not possible before late
1997.

MR. VOETSCH: Just one last questiors this affect, is it cumulativeh other words,
we dont know how much Hrank up until 19971l drank enouly, does it continue to
build or does it flush out of mgystem?

USEPA Response to Comment #286: Scientists currently believe that
perchlorate has a cumulative effect in the body, but more studies need to be
done.
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MS. KOSTLENIK : I don t want the runaroundl. want to know what is in mgap
water, period. Tap water, number one, how thst mytap water?You guys are
scientists.Impress me, please.

USEPA Response to Comment #287: In order to collect tap water for testing, a
certified clean plastic vial is needed. Latex or plastic gloves should be worn
during the sample collection so that bottle is not contaminated. Fill the vial with
tap water so there is no void space. Seal the vial, and take it to a certified lab
that can do the analysis for perchlorate.

MR. WILLIAMS : | watched colleages die. myself was a luckyne. Itake medication
everydayfor a seimre disorder from nitrosamines thdtdd to work with, andll take
them for the rest of miffe, and Ican control myseiaires. Bit | have a seizre disorder
and that is, gu know, from some of the thiaghat Iworked with.

But wha | want to do is to inform th@eople tha the chemicals tha they are talking

about in this things just the tip of the icebergivhat happened is that Aerojet had certain
facilities and they had certain pemits to work with ertain exotic chemicals. Wha they

did is theycreated a comparoalled Cordova Chemical Compatinat was desiged that

we will make chemicals that other people womake because thepnt have the

facilities or theydont have the permits or other people vianake because theye just

too masive And & times out thee they were working with stuff like dioxin. They made
antimalarial drug. Theyproduced herbicides, pesticides, all kinds of stuff. None of this
stuff is even baig addressed atll by all of these peo who are speakg speciicaly to,
what, three chemicals out of 60,000 that we manufacture now.

And so what heed to do is to have we as the pubdicemlightened about what was
produced out there and how do we test to see what theré yoear thildren are turning
up with seézuredisordes, it mg beof somehingtha is in thewater tha is not béng
tested for.

USEPA Response to Comment #288: The chemicals used at Aerojet were
reviewed and the Occupational Safety and Health Administration (OSHA)
material safety data sheets (MSDS), available for those chemicals were
reviewed. Where MSDS sheets were not available (pre OSHA and no present
day MSDS) the nearest related chemical was reviewed. See also Response to
Comments #238-242 regarding testing.

MR. LADD: And then a gneral feedback from this whole process is involvetiew
somethindike this happens and people beepased, there is a angneed for the
government to respond with sendipgople out into the field, doiraf least the
superficial kind of health survegontactingoeople who have all kinds of questions, and
theyare lookingfor authority

When this first broke, basicalthe source of information wagdkovich. Thats been a
prettychaotic process. For ample, ljust received information a couple weeks &gpm
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a youngwoman she justay lymphoma and five néxdoor to in Arden-Cordova well ten.
Now I'm presented with trgg to figure out - the woman wants to know if the water had
anything to do with heillness. lam avolunteer. | am presented with thd chdlenge. And

it seems like with all the monekat is spend dealingith this problem, there should be
some point of contact, some social worker or health worker who can do out in the field
and gve straidnt objective answers to these people who have questions.

It is a flaw in the processoFall resources that are beiexpended it wouldb'take too

much to employne or two people who have a basic confidence in public health matters
to address all concerns sowdort get these off-the-wall questions, and themhave

the heamgs.

MR. WAEGELL : We talked about testingeople in the area who drink the water, but

has anytestingbeen done of aerospace workers who - the 20,000 aerospace workers who
work a Aerojet over a20-year peaiod and now thathey are going off and they are getting

older, theyare gtting ill, has anyfollow-up been done on these people, aerospace
workers?The people belontp the unions that work there and bathed themselves and
breathed this stuff, not ontjrank it.

MR. WAEGELL : I am just wondering people workingouilding rockets are eposed to
a lot more of the raw material rather than a manufacturdrtrbg Ithink it would be a
valid think to follow up on.

USEPA Response to Comments #289 - 291: The USEPA is not aware of any
planned or pending aerospace worker health studies. The California Department
of Health Services (DHS) is responsible for conducting health studies. In the
past the DHS completed a cross-sectional study of the general population. A
long-term epidemiological study would have to be done on Aerojet employees in
order to determine their health risks associated with their work and home
environment. A study would have to go back a long period of time to follow
these people forward and see what kind of cancer they might develop, what kind
of reproductive effect they have, what kind of birth defects their children have,
and link it to the kind of exposure they have at work.

AEROJET WATER TRANS FER

292.

MR. WAEGELL : My question is: Wy doesn’t Aerojet, if it is a@od neigpbor, gve the
6,000,000 gllons it has, contracted surface water, clean water, to those, replace those two
wells that it has polluted®nd this needs to be done rather than cordimgn to the

number sixarea and pump water out of the aquifer. The people down theré ldanit.

No, no. What theyare gingto do is theyare gingto the north vinegrd situation and put
wells, deep wells, pump the water out, pump it up to Mather to clean it, and then provide
water for the Sunrise corridor and the urban water district or sometantpst two

wells recently This is the countys proposal. Thewant to come g water from us to

replace two wells that were polluted Yyu. And mytheoryis that Aerojet with its
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contracted water from Folsom, surface water, should provide that water to replace those
wells. Don t come into our area and suck water out of our aquifer. Our aquifeinig g
down a foot and a half aegr.

USEPA Response to Comment #292: Aerojet is looking for ways to provide for
alternative water supplies. Groundwater contamination must be contained and
cleaned up; this will require groundwater extraction. Aerojet has developed
alternatives for remediation that balance costs, the need to extract and treat
groundwater to contain and cleanup contamination, and the need to minimize the
impact of groundwater extraction on the aquifer.

UNIDENTIF IED AUDIENCE MEMBER : Aerojet doesn'drink the water out of the
plant, does itThe water on gur propertyis imported from Blsom.

USEPA Response to Comment #293: The water that Aerojet uses comes from
Folsom and is not contaminated.

MR. KERSHAW: My last question: Will you gve us free drinking water for thenext
240 years? And not from this area ifqu please.l ah mean, that sounds -

USEPA Response to Comment #294: Aerojet will continue to provide
replacement water for wells lost due to contamination from Aerojet.

LEGAL ISSUES

295.

296.

MR. WILLIAMS : That means that the law has not cleahgbout yu owninga
chemical until it is nontax?

If you manufacture a chemicabw own that chemical until it is nontexno matter where
it goes in theworld.

But thelaw hasnt changed?
USEPA Response to Comment #295: Aerojet is responsible for the operations

on their property and for any contamination caused by its plant that may impact
public health.

MR. WILLIAMS : Were yu at anytime in disageement as to whose responsibility
was to clean this site, eithesyrs out of pur corporate coffers owoyr insurance
compansys, like Uoyds of London, Transcendentaldrbatim]or anyof those?

USEPA Response to Comment #296: Aerojet and their insurers have contributed
money toward the cleanup efforts. The United States Department of Defense
(DoD) is paying 88 percent of the allowable environmental costs pursuant to an
agreement between DoD and Aerojet.
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304.

MR. KERSHAW: | want to know how cooperative Aerojet has been with the whole
Superfund process, how much trepent on litigtion, how hard thefought to take
responsibility and Iwould like someone from EPA to answer first, please.

MR. KERSHAW: You also - ljust also dont think thatyou are sirtingto clean up
voluntarily.

USEPA Response to Comments #297 - 298: The process of cleanup is
proceeding much slower than desired. The USEPA has been working under a
legal document called a partial consent decree. This partial consent decree
governs Aerojet’s obligation to prepare a remedial investigation, feasibility study
for the site.

MR. BURKE: If Aerojet were to g out of business, what would happewhat would
be the legl options of EPA?

USEPA Response to Comment #299: The USEPA would examine the assets of
the Aerojet facility. The assets would include the Sacramento facility. USEPA
would also look at the parent corporation, GenCorp, to determine whether
GenCorp is legally obligated to cleanup the Aerojet Site. See also Response to
Comment #258.

MR. DUMONT : How about if theydecide theyvant to put it in mybackyard; what
recourse do have then?

USEPA Response to Comment #300: To the maximum extent possible
extraction wells will be located in commercial areas or in road right-of-ways
where there will be minimal impact to private residences. Ultimately, members of
the public have the right to petition elected officials to intercede on their behalf.

Comment deleted - Not related to remedy

MS. KOSTLENIK : The other things, gentleman, Charles &rey, you were sayg that

- | think you said if yu knew that gu could - about adjustirthe base levels for children,
which is currentlynot, and thatgu - I think you made an allusion to somebadyrying

to get that information in there foroy guys to chang your base level.

USEPA Response to Comment #302: The USEPA’s pending toxicological review
will take into consideration the effects of perchlorate on children. The need for
action and cleanup levels changes will be reviewed as new data becomes
available.

Comment deleted - Not related to remedy

Comment deleted - Not related to remedy
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MS. WYANOSKY': Thenext comment is, will Aerojet put in writingtha they are
responsible for the cleanup for 24€ays, that in theagerations to come theare
responsible in writingand document it and sigd bythe corporation as it is now, today

USEPA Response to Comment #305: The consent decree that will be negotiated
between the regulating agencies and Aerojet or a Unilateral Administrative Order
issued by the USEPA to Aerojet will be for implementing the selected remedy for
the Western Groundwater Operable Unit.

ALTERNATIVES

306.

307.

MR. CONNOLLY : While we support EPA'preferred remedwlternative 4, we prefer

the 4Bvariation of that alternative as opposed to the 4C variation that EPA has endorsed.
Both alternatives provide equal protection to human health and the environneent. W
prefer 4B for anumbe of reasons. 4Bwill take less timeto get implemented and up ad
runningbecause it requires less construction than #i€ also more cost effective then

4C.

Importantly we feel that 4Bs the best approach for the Rancho Cordova community
With less construction, there will be fewer roads torn up, fewer traffic ancstoig
problans and mud less dstrudion in acommunitytha is actively workingto improve
and gow.

We will provide our technical reason for this &ernaive duringtheformd commaent

period. Llet me emphasize that 4Bke 4C, will stop the plume and provide clean water.
Thebottom ling our god and our ommitment to you is to stop th@lumeand provide
safe and dan wagr.

USEPA Response to Comment #306: It is true that there is less construction with
Alternative 4B and the construction is phased-in over a longer period of time.
However, layers D and E of the aquifer will be further contaminated under the 4B
Alternative and it is estimated that the remedy will take an estimated 108 years
longer to complete than Alternative 4C. As a result of the longer time to achieve
cleanup it is estimated that two or three additional replacements of the piping
and equipment would be required.

MS. LUNCEFORD: It is not beingconsidered as part of the alternatives, reeharg
basins?

Theyare beng consdered? didnt notice hatin the phn. Theyare notspeciicaly in the
plan?

USEPA Response to Comment #307: It is USEPA’s assessment that extraction
of groundwater in this complicated aquifer and discharged to surface water will
be more effective than reinjection. If the groundwater were recharged on
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Aerojet’s property, the size of the on-property containment system would have to
be significantly increased and would not be economically viable.

Responses to Oral @mments Received uring the January 17, 2001
Public Meeting

GROUNDWATER/SURFACE WATER CONTAMINATION

308.

3009.

310.

MS. LAURENT : Please help to cause independent, trtulyy independent testingf
soil and water to happen east, north and south of Aerojet.

USEPA Response to Comment #308: The Department of Health Services does
both announced and unannounced inspections and collection of samples from
the public water supply wells to independently check for contamination. The
regulatory agencies can collect split samples of soil and groundwater for
independent analysis.

GEORGE WAEGELL: Another thingthat is @ing on that the wells that have been
polluted in the Rancho Cordova areaAsrojet will come down to Ecelsior Road and
Florin Road and digvells, pump goundwater from there, and from our area, up thnoug
Mather, ckan t in Mather, and usd to rephce his polluted watr from these wdk that
have been ptlted by Aerojet. And this is sortof wrongwhen Aerogt has surface wat,

it should supplythe water for the wells, not our area.

USEPA Response to Comment #309: The January 17, 2001 meeting was held
as a forum for public comment on the Western Groundwater Operable Unit. The
plume referenced in this comment is south of Aerojet and is migrating toward
Mather Field from the Inactive Rancho Cordova Test Site (IRCTS). The IRCTS
site was owned and operated by McDonnell Douglas and Aerojet at various
times. The Regional Water Quality Control Board is handling this plume under a
separate order.

MARLA ARNOLD: This is a little bit different, thoug and lapologze for beingate.
The 4C that he was talkirapout is better than what thesere doinghe first time
around, reinjectingt. But mymain concern is this - - from talking other people |
discovered that the pollution and the lomars of takingt, that the pollution is heavier
than water and that it is down in undernedlo. myinterpretation is what isagng on,
you have new water comingin and it is dfecting and getting hold and intesecting with
thatarea of pdution because ofou got your watr tables andtiseens fromthe botom -
- from the bp going down, andhien t comes in like your caverns andaitalso reaches
that area.

From what Igather you are doingiothingto go after the actual pollution and removiihg
That to me it sounds likeoy are ging after the fresh water that is on top that becomes
recontaminated, that wasn’t contaminated and this is vauateycleaningup. So Ihave
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313.

heard nothingpn anyof the approaches thaby have done thaby are buildinganykind
of wall to keep, ¢ divert new waér from reaching your plans hatyou show diferent
levels of contamination.

So you are dang nothing to divertthe waér from reachng. You're dong nothing atthe
other end to build ankind of a wall to wheregu can gt to the contaminantsAnd even
if you cet to part of this, it still doesn’t settle the part if we dordtajter part of those
contaninants. Then it is goingto go down &ad ¢get morewater levels.

USEPA Response to Comment #310: The source of the Western Groundwater
Area plume is on the Aerojet property. Contaminated soil on the Aerojet property
will be addressed in future operable units. The on-property groundwater
containment system which is part of this operable unit (OU) will contain the
contamination on the Aerojet Property until the future OUs are in place.

In the mid 1980's Aerojet began operating two interim perimeter groundwater
extraction and treatment (GET) facilities along the western perimeter of the
facility. These GET facilities were designed to prevent or minimize the off-site
migration of volatile organic compounds (VOCSs) in groundwater. Groundwater
was extracted, treated for VOCs and then reinjected; this groundwater contained
perchlorate, but perchlorate was not known to be a human health risk at that
time. In 1992, USEPA performed the first toxicological review for perchlorate
and determined that it was a health threat; however, perchlorate could not be
detected in off-site groundwater using available test methods. In 1997, the
detection capability for perchlorate was reduced from 400 ppb to 4 ppb and
perchlorate was detected off-property. Reinjection is no longer occurring and the
treatment facility was upgraded to include treatment for perchlorate.

The off-site plume poses a human health threat; Alternative 4C provides the best
capability to stop the plume from migrating further because extraction wells will
be installed at the leading edge of the plume in each layer. Groundwater
extraction will provide containment (i.e., a hydraulic wall) for the plume. Over
time, as contaminated water is removed by the inner on-site extraction wells, and
outer off-site extraction wells, clean water will flush additional contaminants from
the aquifer and eventually, the contamination will be cleaned up.

MS. ARNOLD: Inyour presentationou are sayg we are ging after this first, and after
240 years we will - -

MS. ARNOLD: Wha would beyour timespan? Can’t you gt morethan onething
going at a time?And can’t you gve us - - aregu going to have the wells in place and
the purification plan and start doitige other?

MS. ARNOLD: That sounds like tenegrs too long
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315.

316.

317.

USEPA Response to Comments #311 - 313: USEPA will not wait to complete
clean up of the Western Groundwater Operable Unit (\WGOU) before beginning
to clean up another area with contamination. Due to public health concerns, the
WGOU remediation will begin as soon as possible. USEPA is negotiating with
Aerojet to schedule the Perimeter Groundwater Operable Unit as the next
operable unit. The third area to be addressed is the interior portion of the
Aerojet property. It is anticipated that there will be seven operable units for the
site.

JANIS HEPLE: My nameis Jnis Hele. Themain thing | think | an going to esk some
questions about torfig are the wells in the are®&ut for those people who are newly
hdping to represent Aerojet, | mentioned a thelast meeting that | have been following
this site, not - - asgu know, lam doingit as a volunteerl am not workingat it hours
per day and lwould have needed to over the last 2arng. And | want to warn gu that is
veryimportant to keep a lot of data on this.

At the last mesting thewoman speaking on béndf of Aerojet who was on thepand talked
about how it was impossiblé&she used the langge, and there is people in the room who
probablyremember exctly what her langage was, but she said it wasn't possible to
detect perchlorate back in the late ‘7@sd in the EPA brochure theyentioned that it
wasn’t detected off-siteWell, that is correct.But it was detected on-sitét could have
been baig tracked dlthese gars. And instead, t was renjected.

And | guess what Wwould like to know is how agessivelyare all the wells being
tracked? Are wdls - - from hexring this tdk, | guess it wa yestaday | got thedistind
impression that verfew wells in Sacramento Countyave had this technique utilized,
and his techngue b veryvaluabk becausetiprevens the mgraton of he conamnans
from one lagr to another.

MS. HEPLE: | know you described it the last meetjribat these plumes are at least at
three different levels. But dl the didoguein these meetings, alot if it has been just on

just themovement of thecontaminants. If you could shae alittle bit with theaudience

on what is beinglone in this area, how ggssive this area isivgn the different

agencies that are involveddow you - - Larry broudht up the potential for some

migration past what has been definétlthat is the case, there would be wells in the way
where contaminants ould mové It would bevauable just to har alittle bit on this

issue.

MS. HEPLE: | meantall the welsin the area, whétr or notthere has been a search for
all wells in the area, whether thage lined or notlf not, is somethingpeingdone, like
thewdl that was just dstroyed.

MS. HEPLE: | think | was getting concerned sin@ it’s taken 22 years to @t to this point

on the cleanup thatwas a little bit worried of how much has happened to the others and
whether gven that this was the first well structured this wiaySacramento Coungre

there anyother wells that are partiallynlined and also need to be destd®/
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USEPA Response to Comments #314 - 317: The USEPA and State agencies
evaluate Aerojet’s groundwater monitoring plan each year. Agency reviewers
evaluate all of the wells that are going to be sampled, consider if additional wells
should be sampled, consider if additional monitoring should be conducted, and
evaluate changes in the monitoring protocols.

The well that was destroyed was an abandoned well on a piece of property that
was being sold. The owner of the property was required to destroy the well
before the property was sold so that it wouldn’t cause a cross-contamination
problem. The Department of Water Resources (DWR) requires that if a well is
not in use it be destroyed. Previously unknown wells on empty lots are
occasionally discovered. In order to track down and identify wells that should be
destroyed, the Regional Water Quality Control Board has scanned the DWR
records since 1978.

318. MS. ARNOLD: Theywere sealed, but no contamination was removed sacHregeep
over to the present?

In essence thdyave done nothintp remove the contamination to where other tging
tha if there was awdl there to begin with and waer sesping and got into it & onetime so
the flow of waer made t to there, dumg differentcircumstances becaushdre was a
well at onetime as you have water seeping down in othe ways so the left it there. Tha
is whywe are havin@40 years, for the last 22e@rs theyhaven't removed dirt or
contamination and sealed it?

USEPA Response to Comment #318: Contaminated soil still exists in the source
areas on the Aerojet property. The priority is to protect public health by
protecting the public water supply wells from contamination. The source areas
will be addressed later. Also, see the Response to Comment #310.

319. MR. ROONEY: Peter Rooneyl have a question about the problem of detedheg
perchlorate.My understandings, Alex, you probablyknow it better than.|Perchlorate
at hich levels was easilgletectable for a longgme. It wasn’t until about 1997 or so when
Aerojet’s staff devised a method of findipgrchlorate at substantiallywer levels that is
where we reallypecame aware of the fact that - - arrd$ume workingvith you, DHSor
whoever theyere workingwith - - that this new technolggs what has allowed the
detect of the lower levels we are talkialgout now.So it is reallya relativelyrecent
thing when angne was able to detect this level that thag do now.

USEPA Response to Comment #319: See the Response to Comment #318.

320. MR. LADD : On thedeection limit for perchlorae, which is vey crudal factors, thelC
two used to develop or detect for perchlorate as predmrittgused as an improved
method was developed in 1983thye Dyanex[phonetic]Corporation.In the first
perchlorate conference iras. Vegs Dr. Peterdckson, who works for Canex stated
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that in 1983 the abilityo detect for perchlorate at a lever of 1 to 200 parts per billion
percent usinghe IC method eisted. It was adopted bthe - - the problem with usirthe
method in the plumbingt the time, it would take an hour befomuywould gt the signal
for perchlorate.

In 1986 the BI - - Dyanexaltered the plumbingo that yu could basicallyse the
method now to detect a couple hundred parts per billgmin all practical purposes the
ability to detect for perchlorate at a couple of hundred parts per billistedxvhen the
consent decree authorized theuseof compditive dectrodes. So thee was no
technologral barrier to trackinghis plume gven the core of 8,000 parts per billiok.is
simply not true.

The issue is most intense to what happened in 1980.did use gur effort in 1996, but
what happened after 1992 was ioesable.

USEPA Response to Comment #320: It was possible in 1986 to detect
perchlorate to 400 or 500 parts per billion (ppb). See the Response to Comment
#310.

MS. ARNOLD: And back in the ‘70sWwas workingon Aerojet propertyand Ihad heard
that theyhad their own water purification planAnd theywere furnishing It wasn't part
of Arden Cordova, or whatever.

Can yu tell me what thewere lookingfor back then in that water?

USEPA Response to Comment #321: Aerojet’s water purification plant supplied
the facility with treated water. Aerojet would have tested for standard water
quality parameters like hardness, pH, iron, bacteria, etc. as required by the
Department of Health Services. Eventually, Aerojet began receiving their water
from Folsom. In the mid 1980s, Aerojet installed groundwater extraction and
treatment systems to remediate the contaminated groundwater. For a list of
analytes, see the Response to Comments #238-242.

MR. KERSHAW: | want to trythis agin. First of all, how sure can we be that there
isn’t prettysignificant soil contamination on the Aerojet lan&®unds to me like quite a
bit of gop has been dumped there?

MR. KERSHAW: Are there other thirgthat don’t wash out of the soil pretiyell and
theyare still stuck there and havendtten into the gpoundwater?

USEPA Response to Comments #322 - 323: There is contaminated soil on the
Aerojet property. In the case of NDMA, sampling indicates that there is very little
soil contamination since it passes through soil to groundwater rather quickly.
Perchlorate and TCE remain in the soil for a longer period of time. Aerojet has
conducted sampling at many source areas to evaluate the extent and type of
contamination in soil.
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324. MR. KERSHAW: So the surface cleanup would have to be done togeog standards
before theycould develop it?

USEPA Response to Comment #324: Contaminated soil will be studied and
remediated as appropriate prior to development of the Aerojet land. There will be
an evaluation to determine if the property is clean. If necessary a land use
covenant or other types of restriction on access to contaminated groundwater will
be required. The USEPA'’s general policy is to promote the economic
development of Superfund sites by allowing clean lands to be redeveloped and
returned to productive use.

325. MR. KERSHAW: So theland thd Aerojet wants tken off theNPL, wha land is tha&?

326. MR. KERSHAW: But still, to beddisted or t&en off theNPL, tha would hare to be
tested and make sure it is clean.

USEPA Response to Comments #325 - 326: The land for which Aerojet wants
an NPL site boundary clarification consists of approximately 3,000 acres that
was not associated with their operations. A large portion of this land was used
as an undeveloped buffer zone. In order for this land to be removed from the
NPL site boundary, an assessment must be made that the land was never
contaminated. NPL site boundary clarification is different than NPL delisting
which applies to land removed from the NPL through the remediation process.

PLUME BOUNDARIES

327. MS. LAURENT : | am reallyglad to see thatoy have an aerial phot@ph. | live
abuttingfederal propertyn a subdivision neardke Natomas’ shoreRegarding this, |
would like to make a number of point§he first one, the contaminants which damag
our lives and health do not recoge political or ownership boundaries, sask that the
government should not titp bind these poisons to map boundaries but follow their actual
extent. | ask yu notto alow anyconstuction on anypropery owned byAerojet because
we do not know at this point with asgientific certaintythe exent and nature of the
poisons and the daacs.

328. MR. SMITH : No it don’t, because it stillags into our water.There is no wayhat you
can prove to me that it's no¥ou can stand there and sais not moving but I know
enoudn to be about it that it's movingAnd unless gu’'re standinglown there anddg it
dye-code to see where it is movjrigen yu don’t know what isging on. And | am not
stupid to a certain dege.

329. MR. LARRY LADD : | would like to thank gu guys for adoptingsuch a strict standard
in drinking water. There is no doubt in mmyind that 1.3 parts per trillion of NDMA and
less than 4 parts per billion of perchlorate is protective of public health.
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| want to thank gu for adoptinghat instead of - -igen the fact that we started the
process.Three ars ag Aerojet said thehad a studyhat said that 40,000 parts
perchlorate was safd.am dad you adopted the standard thatiydid.

The first question concern is on - - and mostaf fieard these or read them on E-mail
before - - is whether we fullgddress the full é&nt of the perchlorate from Aerojet?

And if you look at the historgf perchlorate at this particular site it is a vitgresting

history. In 1963, dnuary1963, the State of California surgeground the Aerojet site

and Mather Feld for perchlorate And then the admiral who is the father of the Polaris
missile becomes vice president of Aerojet, and the monitstoygs. Then State \&ter

Board Order 133 comes out andsegrtain compounds that mdggade goundwaters
cannot be disposed of, such as ammonium and potassium perchlorate and contaminated
trichloroethene are collected and sealed in approved containers and dumped at sea in
approved dumpingreas.

So the perchlorate problems sort of went off the screen in IB&&. admiral went on to
be the Director of the Gl

In 1979 when the process for the maategpf Aerojet, 800 some-odd parts per billion,
TCE was found in the drinkingrater wells that served Aeroje¢deral Credit Union.

And Aerojet said, “That is not our TCHf it was our TCE it would have a perchlorate in
it.” So the State Waterdard ges out and tests and finds 300 parts per billion of
perchlorate.And partlybecause of that process thg8rfund was born.

But when his progamwas esdblished, he vice pregientfrom Aerojet becane the head
of the Superfund and perchlorate problems were dropped off the sceaenlag
confident that gu're addressing- and the name of that head is Riavé&l. This is the
plume Iwould imagne that comes from the dumpiogperchlorate in the late *70s and
early‘80s.

My concern is the perchlorate that was in the earbars/of Aerojet, from 1956 to the
early‘60s, back when presume it was dischard into the American River and into an
active dredger mine, which was morediluted & tha time. Tha would bethe pechlorae
concern that was addressed in the 1963 repdytconcern is that water - - the
perchlorate mape a veryow level but is further downigdient towards \&t Avenue,
near the Rosemontjrcoln Village, that area. And | am not concerned about the one or
two three pats pe billion perchlorae. My concern is tha there may beothe
contaminants at a lower level that could have &taXect. | understand fromaur limit
you are @ingto be lookingfor aquifers less than 4 parts per billioFhat is very
protective.

USEPA Response to Comments #327 - 329: Extensive groundwater sampling
has been conducted to determine the extent of the Western Groundwater
Operable Unit contaminant plume. Aerojet analyzes some samples for
tentatively identified compounds or TICs; TICs are chemicals that are not
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included in the standard analyte lists. The agencies require Aerojet to conduct
an annual evaluation to determine if there are methods to analyze for additional
chemicals. Also see the Response to Comment #159.

330. MR. WAEGELL : Another thingwas said here that théyoudt up the goundwater
pollution is getting to Wat Avenue And | live by Kiefer Landfill and weve had alot of
problems out thereAnd | notice that the aquifers onisavels, say150, 500 feet aear,
but your pH will chang a geat deal.It will travel 3,000 feet in agar. And so this is
somethingheycould look for in the wells downstream because these chemicals may
chang the pH. And that is another thinthat we ouft to be lookingat.

USEPA Response to Comment #330: The remedial investigation has not shown
Aerojet contamination to extend beyond Zinfandel Dr. Watt Ave is much further
to the west.

WATER TABLE/AQUIF ER

331. ELLEN DOVE : Mr. Mac Donatl was recety atthe CORE PAC meeting, the panning
commission from Rancho Cordova, Plannidyisory Council. And at that meeting -
and nobodymentioned it here todagxcept that lsaw it vagiely referenced in one obowr
slides. One of the plans to replace - - because thked a lot at the other meetiagout
if you take the waer outwhatdo we do?Because dierwise the aquiier is goingto drop,
the water table isang to drop. Everybodys wells are gingto be - - people areogg to
have problems on their agultural properties and evehyng else.

USEPA Response to Comment #331: The water table is expected to drop
approximately 30 - 35 feet due to the extraction of contaminated water.

332. MS. DOVE: As | understood it, there was a proposal addih’t know how far along
whether there was a contract or just agestion. It was myunderstandinghat 3,000
gdlons, Iguess, per mmute was a p@ntal replacenent

333. MS. DOVE: And | heard, correct me ifdm wrong that theyhad an ageement of some
sort with the Cityof Folsom to provide that éra gllonage.

334. MS. DOVE: Has that contract been approvediy CityCouncil and it's something
that's been on the agda and public record?

335. ELLIC SOM ER: It looks to me if pu’re dealingwith Folsom, yu're dealingwith a
bunch of screwupsThat is all Ican says, whatever involves cleanirigis up involves
the Cityof Folsom, watch out.

USEPA Response to Comments #332-335: In order to replace water from public
supply wells that have been shut down due to contamination, Aerojet has a
contract with the City of Folsom for the next three years which will provide 800 to
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1200 gpm average yield to the Rancho Cordova area. In addition, Aerojet is
installing a well at Rossmoor Park which will have a capacity of 1500 to 3000

gpm.

COST

336. MS. DOVE: And mysecond question was to do with codtsiotice that gu mentioned
somethingabout how this is@ngto be funded, and earlier it was mentioned that it was
goingto cost $15,000,000, someone else who is here, perhapsdiegsogspeak on it.

| don’t know, larry Ladd said to me that there was amemgment between Aerojet and the
U.S. government regrding who would pick up if there was contamination or problems.
And that the gvernment, the federabgernment is ging to pay88 percent of these
costs.

USEPA Response to Comment #336: Aerojet has an agreement with the
Department of Defense to reimburse them for 88 percent of allowable
environmental costs they incur at the Sacramento site.

337. JIM EMBREE: The recenfocus on perclorae has restd in constlerabé new
informaion rdated to its potetial for adversehedlth effects. The federal government
with the assistance of Aerojet and other companies involved in cleamipgrchlorate in
the environment have supported a number of studiesraebtg provide data for
determiningthe appropriate drinkingater standardskResults of those studies and a
federal EPA recommendation for an appropriate drinkiager standard should be
forthcomingwithin the nexfew months.The current thinkings that the new standard
for perchlorate is likelyo be hidper; that is, less striegt than the current standard.

USEPA Response to Comment #337: See the responses to Comments #271-
274.

338. MS. DOVE: The 15,000,000, was that Aerojet’s portion or was that the entire cost?

Of the hundred million, the federabgernment will pay88,000,000 and Aerojet will pay
12,000,000, if mymath is ridnt. Isthat correct?

USEPA Response to Comment #338: The 30 year present value cost for
Alternate 4C is approximately 111 million for surface water discharge. The
difference between Alternate 4C and 4B is 12.9 million. Aerojet has an
agreement with the Department of Defense to reimburse them for 88 percent of
allowable environmental costs they incur at the Sacramento site.

339. PETER ROONEY: Butin redlity, if you read theU.S. EPA doaments for thelongterm
and full exent of the process, asée, 4Bvhich Aerojet is supportings actuallythe
morecostly dterndive.
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USEPA Response to Comment #339: There is a 12.9 million dollar difference
between Alternative 4B vs 4C over the first 30 years of the remedy. There is
also a 108 years’ difference in remedy duration between Alternatives 4B and 4C.
Alternative 4B is estimated to require 348 years to complete, and Alternative 4C
Is estimated to require 240 years to complete. Remedy 4B is more expensive
because there are 108 additional years of operations and maintenance costs
and because the treatment plant and associated piping must be replaced three
additional times.

HEALTH

340. ROBERT E. SMITH : Four years ag mywife passed awafyom kidneyfailure. Last
week Iwas notified Imight have the same thinggvhat World War 1l was persecutinthe
Nazis for aimes against humaity. To methis is acrime against humaity.

You have poisoned our water and alythink about is doingomethinghat is @ing to
take 240 gars, which is nota@ngto do me angood. It's not going to do mykids any
good, and it's not ging to do mygrandchildren angood. The onlythingthat you can do
now is make Aerojet build a bigater treatment plant and purifyat water so we can use
it. And we don’t have to take and drink water that can still be contaminktEh’'t care
how had you guys pump. It can still get into our waer. It may not ¢ alot, but it @n get
enoud.

And | am tired of this dagpne companybig companies, screwingp our atmosphere,
screwingup our goundwater and our wateGomethings got to be doneEPA is
supposed to be here to protect us, not the compafiresthe same thingith the
politicians. If they want to protet them, let’s get them out of office, and le’s get this
stuff straidntened up.l am getting tired of this baloney

USEPA Response to Comment #340: See the Response to Comment #310.

341. MR. LADD: The nex concern was in the realm of NDMAn the four wells in northern
Rancho Cordova where at least one time or another there has been transient detection of
NDMA, also in thesane census trak where workingin the Aerojet health systan three
years ag where lhere was an el’akd incidence of cancer amngst females in the census
track, just begnd the 99 percent confidence interval.

So while there is no wayat Ican imagne an transient hint of a couple parts per trillion
NDMA might be responsible for that, there is a lot of uncertamtgrms of is there a
larger concemtation thatwould lead usd etcetera, etcetera. So, whatl would ask s that
before - - obviouslythere veryconservative levels camgip once we have better science
and better marg of safety | would ask before we turn those wells back on that we take
a good look at this hilger incidence of cancer and rbaydo a health surveyf it looks

like there is no réationship within no mehanism of NDMA, and | am going to submit a
handout that gave to the folks at CORE PAC that addressed that,egyest would be
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thatbefore hose wdlare conglered okar andurned on hatthis potenial for assoaton
of health be addressed.

USEPA Response to Comment #341: The Regional Water Quality Control
Board does not oversee whether or not certain wells can be used. The RWQCB
oversees the water that is getting to wells. The Department of Health Services
Office of Drinking Water regulates the water supply wells and the concentrations
of contaminants that can be detected before those wells can no longer be used
as a public water supply.

342. WILDON HEAD : | was wonderingf there is anypehavioral modification we can make
as citizens to mitigite the hedlth risks @socation with these contaminaions? Can we
drink less water or take fewer showens@m not beingarcastic, but would reallike to
know.

USEPA Response to Comment #342: The USEPA does not believe that the
public is now being exposed to any contamination because the contaminated
public supply wells have been shut down. Based on data from groundwater
wells tacking the contaminant groundwater, the potential impact on other supply
wells will be assessed and predicted.

343. MR. HEAD: When yu saythe 1.3 parts per trillion, there was an implication of 1 in
1,000,000 cancer cases or something

But there is a hundred thousand folks here in Rancho Cor@&uwvéhat makes it one for
everyten persons who will likelgxperience - - no, that's not tig the right math.

USEPA Response to Comment #343: 1.3 parts per trillion is the estimated
incremental one-in-a-million cancer risk. The added risk would then account for
another one-in-a-million on top of normal lifetime cancer risk. The population of
Rancho Cordova would have to reach a million for the risk ratio to equal one
person.

344, MR. SOMER: You said that there was a time when we didn’t know the perchlorate was
a haard. And how do theydetermine that chemical is a laed? | am just curious on
that. How do theyspot that perchlorate niigbe a health hard?

USEPA Response to Comment #344: Under the Toxic Substances Control Act
(TSCA), chemical manufacturers and importers must notify USEPA about the
characteristics of new chemicals they manufacture or import. With respect to
chemicals already on the market prior to TSCA, USEPA evaluates the risk posed
by such chemicals at a Superfund Site based upon the information available at
the time. In the case of perchlorate because the chemical was found in the
groundwater and there was no toxicity data, the USEPA requested a toxicity
review in 1992 by USEPA'’s National Center for Environmental Assessment
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(NCEA). NCEA reviewed the available scientific data on perchlorate and
provided a provisional assessment that the chemical toxicity.

MS. ARNOLD: My question is: That like mlgouse was built in the ‘60s and there was -
- Aerojet knows what theyere puttingn the gound and et cetera, from lead and other
types of stuff.l don’t have all the data.

Is it possibletha this form @uld have gotten in our pips and built up likeyour ateries

an clogyed, and if it flakes off, come in and contaminate W&s anpodythoudt to ¢p

into a home and check one of the old pipes to see if we aredmitiguously - you

know, you have gur fresh water thatoy are worried aboutSo that was mguestion.

Have theythoudht about checkinghe pipes, gu know, like the air, the water, the

buildup. I don’t know all the different kinds of chemicals in lead that builds up and what
happened if it flakes off ancetg to us?

MS. ARNOLD: Aerojet has used all differentags of chemicals and et cetera, with all
different types of components whictdbn’t know the names of all of thenso even
thoudh you have gur chlorine and gur other stuff that builds up in therearh sayng has
anybodytaken a pipe from, let's s&aul Mitchell School that has been here all these
years and looked at it and aredd it to see if there is pollution ther&&methinghat we
hadn’t thoudpt about that is from cleanirtgese bigengnes and et ceterd.ike you said,
in the gound besidesaur perchlorate,gur TCE and all this other stuff.

| said, Idon’t know the answerl am curious becausé&how | changd the plumbing
once a few gar back and dl seen a buildupWhat happens if it breaks offl there stuff
from wha Aerojet usel?

MS. ARNOLD: The water is different, thotig

The water is different than the actual pipéu’ve got movement and thirsgoreaking
off.

MS. ARNOLD: If you haven't anaed one, thengu don’t know whether or not that
stuff that ypu have used has created another problem that’s similar to tioe kngw,
we didn’t look for it; we’ve onlydecided to look for it.This was mything, would it
realy hurt to sanplean old pipeto see wha is in thee, tha maybethere is moreto it than
what you think is there?

USEPA Response to Comments #345 - 348: The types of chemicals that
contaminate the ground water do not adhere as scale to pipes that can break off
and migrate into the water supply.

MR. LADD: Alongthose lines in terms of the NDMAwas discussinwith Robert
why, you know, gven the minuscule amounts of NDMA detected, could that possibly
have a medical health effect, that his speculation adradgologst was to look to see if
NDMA adhered to clagolloid. Because thego flush the sstem from time to time.
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And if you're dealing with imprinting themethylation not onlymehylates the site but it
methylates he enyme thatkeepslie ste clear.

So for a child, for eample, if you had a bigush of NDMA when theyvere flushinghe
pipes, then gu midht do such aenetic damag That was his question, as to whether it
could collect in colloid and sort of low spots in thetsyn, and when theyre flushing

the sytem everlgody gets exposed to a lot more than whatware takingn, and is
dangerous as well.

We are talkingadheringto clay not precipitation.

USEPA Response to Comment #349: NDMA does not readily adhere to clay
particles; it readily washes through the soil column.

350. MR. LADD: Isthere literature on fate and transport for NDMA theddld look at?
USEPA Response to Comment #350: USEPA has provided Mr. Ladd with
information on the fate and transport of NDMA.

REMEDIATION

351. SANDY SMOLEY: Let me take this opportunity address two issues on whichalve

heard sigificant communityconcern: 1) the longroposed period of time necesstry
complete the cleanup and 2) Aerojet’s commitment to address the environmental
responsibilities.

The companygan move or g out of business and abandon the diteder Superfund the
Aerojet cleanup will be overseen btate and federal agcies that will see to it that

Aerojet proceeds with the cleanup for as lasgt takes.The federal gvernment,

throudh theU.S. Deatment of Justice and U.S. EPA will be&kept in vay closewatch on

the financial conditions of the compatoyensure that the cleanup is appropriafiehded.
GenCorp is a public compatiyat is now headquartered in Sacramei@enCorp assures
metha it has esery intention of rananing in Sacramento and usingthe Sacramento

facility as a base to conduct its worldwide activities and has announced these plans to its
shareholders and financial argdy

The Aerojet propety, some20 squee miles, is oneof GenCorp’s mgor assés. In orde

to protect the value of that properGgenCorp must ensure the public that it will proceed
agyressivelywith the cleanup and will with the overbigagencies take all those steps
necessaryo protect public health and the environmefs. you raise these issues, like
these, | intend to get the communitytheanswe's they ned.

USEPA Response to Comment #351: The USEPA treated all of the remedies

equally and ran the groundwater model to predict the time to capture one pore
volume for each alternative. By treating the remedies equally, meaningful
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353.

comparisons could be made. It is overly optimistic to estimate cleanup time in
the 15 to 20 year time frame; for any of the alternatives presented in the
Feasibility Study a single volume of groundwater will not have been extracted in
15 or 20 years. Also, it should be noted that in Alternative 4B, two wells will not
even be installed until 20 years has passed and three wells will not be installed
until 40 years have passed; it will take additional time to capture one volume of
contaminated water beyond the 20 or 40 yeatrs it takes for the contaminated
groundwater to reach these wells. USEPA estimates that after flushing
groundwater through the operable unit six times using the pump and treat
system the aquifer will be cleaned up 280 years for Alternative 4C.

At the December 07, 2000 public meeting, Aerojet said that it is legally
committed to continuing efforts to clean up the Site.

MR. ROONEY: EPA'’s randiation timeestimates, & Ms. Smolg pointel out,

assumed all the effectiveaundwater will be pulled from the aquifer gimnes and each

time treated to meet drinking water standads. Again, & was pointe out byMs. Smolg,
thereason for therepetitive treatments is thawhen thewater is pulled out of theaquifer

and treated, theaquifer will recharge itsdf with new water and thd new water will pick

up contaminants that are present in trace amounts in the soil and that new water will then
be removed and treated until the water meets the cleaay g

EPA has determined that it will be necesdargepeat the process dimes to remove all

the contaminants to thestringent sdety levels. Both EPA &ad Aeojet agree tha the bulk

of the contaminants will be removed in this first pass, dramaticadiycingthe amount

of contamination earlin the life cyle in this cleanup proces3he speed of the cleanup

is limited bythe speed in which this water can be drawn from the aquifer without causing
other adverse impact3.he swtem proposed is desigd to remove the contaminated

water in an optimum epecity.

USEPA Response to Comment #352: See the Response to Comments #160-
165.

MARK EMMERSON: So whatever solutionoy have and the discharthat yu do,
there are concerndVe do have a couple concerns associated wittsahution that gu
have. These concerns areigg to addressed tay more formallyin some comments
and somdetters aordinded with theCity who dso t&es waer from theAmerican
River. Whatever is dischasgl must meet MCd.established bgafe drinkingwvater. That
is - - you should not be puttingnything into the river, anthing that should not be
drinkable. That is what we are lookingf.

USEPA Response to Comment #353: Any on-site surface water discharge will
comply with the substantive requirements of an NPDES Permit which will be
contained in the Record of Decision, discharge to surface water off-site will
require an NPDES Permit.
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354.

355.

356.

357.

358.

MR. EMME RSON: There has to be aagd monitoringand notification progm, a
requirement associated with that discleargp that if arthing does happen, if there is an
occurrence of a problem we are notified so we &hwoff the river, gt on our wells and
take tha mitigation ste or to mitigate the problems assogated with teking contaminaed
water. The monitoringprogam should tryto be as realtime as possibleknow that yu
can'’t - - everthingis a snapshotBut we are takin@g look at frequencgssociated with
those snapshots.

USEPA Response to Comment #354: Any surface water discharge from OU-3
will be monitored. Should a detection of chemical contamination occur above
discharge limits the Record of Decision for OU-3 will require notification of water
purveyors.

MR. EMME RSON: Finally, the mixng and dilution should occur in someogyof
controlled fashion.You should not relyipon the river or dischargy it for a 50 dilution,
50 degee dilution factor.You are @ingto take the river water, have it doagl mixng
to meet those MClkequirements and then dischaigg Don't just put out, put the
material out there and hopefutlye river will dilute it. Make sure that the river is
diluting it by havinga controlled miing and dilution progam.

MR. EMME RSON: The swptem that gu develop should be a validatedtgm, with

protocols and procedures, lookiagequipment qualifications, the operation

gualifications, and so forth, to make sure thatesy is ging to operateppropridely in

all the conditions, worse case conditions included, so that we don’t look at contaminating
levels.

USEPA Response to Comments #355 - 356: See Response to Comment #353.
Also, the exact design mechanism for surface water discharge has not been
determined at this time. This issue will be addressed in the design phase.

NORA KOSTELNIK : A toxicologst friend of mine said that someone at U.C. Davis
said that in about simnonths, rougly speaking EPA supposedlis going to have some
new standards on perchloraténd that is myfirst question for her is she wanted to know
if we are comingup - - if all of us are comingp with a remedial plan, what if a plaetg
approved before these standards are diut&t is what she was concerned ab@&u.that

is an easyne, sort of easyuestion.

USEPA Response to Comment #357: See the Response to Comment #245. If
the perchlorate standard changes after the Record of Decision (ROD) is
approved, the ROD will be amended if the new risk for perchlorate exceeds the
USEPA risk range.

MR. LADD : | would sugest bdore you stat tha drilling progess you might bemore
economic to use the best available detention techpdtwgerchlorate to research all of
the drinkingwater wells on down to @&t Avenue. My understandings that at
Sunnyale - - Iforget the name of the outfit that developed fGe Theycan gt a
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hundred parts per trillion now in drinkirvgater. There is someugy with the Research
Council of Canada, 50 parts per trillioblse that technolggto sort of resurvejo see if
there are anyegons with low level perchlorate that perhapsi yrave another problem
that you need to addresSince yu'd like to sort of find a solution,op might want to
consider doindhat.

359. MR. LADD: Obviouslythe precticality is going bdow 4 pats pe billion depends on
how you see gu can do it.lt is just a thoulgt for future reference.

USEPA Response to Comments #358 - 359: See the responses to Comments
#159 and #194-196.

360. MR. LADD : | saw veryrecentlysomethingvhere the Public Utilities Commission made
a rulingin conjunction with the DHS where, iuhderstood it correctlyemporarilyyou
can serve water that is one order of magle above the MCLIs that correct?And so is
it possible to saperhaps in times of drobgwhen Blsom needs water and evieogly
needs water, that some of these wells that are shut down now can come back on line, at
least temporarily | believe the figre for perchlorate that DHS has come up with is 40
parts per billion.Therefore, temporarilthose wells, most of these wells come back on
line f needed.

USEPA Response to Comment #360: The Department of Health Services (DHS)
has established interim action levels for NDMA that are much higher than the
Remedial Action Objective level included in the proposed plan. The interim
levels can be used for a short period of time in an emergency, but DHS requires
the water purveyor to notify consumers that the water that will be delivered to
them contains contaminants at higher concentrations than normally allowed.

The Arden Cordova Water Service would not turn on wells that have been closed
unless it was absolutely necessary such as fire suppression.

361. MR. LADD : The last question has to do with Mitchalhidor High, somethingve’'ve
discussed beford. was hopingperhaps as part of the overall remediation, especially
sincee pehgps you ae going to beputtingan extraction wdl on theMitchdl Junior High
site, there is still an irrggion well that the school district rungs part of this massive
cleanup wu can gve some gidance to the school district as to when thleguld either
stop usinghat well, at what level of contamination th&yould stop usinthat well or not
even bother with that and justvg them an alternate sup@ince yu are gingto be out
there doingiping, what have gu.

It is a minor point, but it is one of those thenat could be overlookedf it is within
the realm of doingleanup, cangu establish communications with the school district and
work this out somehow?

362. MR. LADD : | guess myconcern is sinceou’re spendingll this moneyto remediate the
whole kit and caboodle amay, isn’t this the time sort of to take care of an alternate
supplyrather than to take the time and epagmonitor somethirg Granted, it isn’t a
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problam now, but if som#hing tha is forgotten and It till later, tha is just my
suggestion.

USEPA Response to Comments #361 - 362: Aerojet is required to collect
samples from the irrigation well at the Mitchell Junior High on a monthly basis.

At certain times of the year, perchlorate is detected at concentrations that are
well below the MCL. This water is only used for irrigation; this use does not pose
a risk to human health.

363. GEORGE WAEGELL : | was wonderindnow Aerojet has cleaned up its other sites in
California, what record it has of cleanuphe cleanup here historicalbynce theystarted
has been the solution to pollution is dilution, and tteestill doingit, the same
technolog. Theypull the water out of thergund and theyreat it for TCE and air
stripper and theput the TCE into the airThis is another dilution situation where he
diluteit into theair.

USEPA Response to Comment #363: Aerojet is a potential responsible party
(PRP) along with other PRPs for the San Gabriel and Baldwin Park sites. The
remediation efforts are similar to the proposed Western Groundwater Operable
Unit remedy except that the treated water will be used as a drinking water
source.

364. MS. ARNOLD: What has Aerojet done knowirtige wells were contaminated?ave
theymade anfforts to @ in and actuallyake out contaminants?

Theysaid theyspent all this monegnd doinghis for our benefit and thdgnow they
dunmped his stwff because ahe st meetng there was mitures of howheydunped al
the stuff in the well.Aerojet has known this from what she wasisgyor 22 years. Has
Aerojet made angfforts to @ in there and take out the contamination or havejtisty
blown them up?

USEPA Response to Comment #364: Since the mid 1980s, Aerojet has
extracted and treated contaminated water extracted from perimeter wells on the
Aerojet property. Remediation of source areas will be addressed in the future as
separate operable units.

365. MS. ARNOLD: Aerojet has not taken the initiative on their own, knovihmneg this
problem ejsted, to clean or contain anythe contaminated dirt or aimjng. Is that
right?

USEPA Response to Comment #365: Aerojet placed extraction wells on the
perimeter of the facility to help control the groundwater plume so that
groundwater contaminated with volatile organic compounds would not migrate
further off-site.
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366.

MS. ARNOLD: | had heard that thdyad their own water purification plant, andids
curious.

USEPA Response to Comment #366: In the past, the Aerojet purification plant
treated groundwater for facility use. Aerojet currently receives water from
Folsom.

ALTERNATIVES

367.

368.

MS. KOSTELNIK : The second thing that in the thingthat I|have been able to find
out, basicallyfEPA is gingto - - is the decision maker, and in a sense Aerojet anadws, y
know, regilar folks here in a sense are kind of on the same level, that we are adding
comments. They actudly have anothe plan. So Iwanted to excourage regular citizens to
remember that and thatHink from what Iheard we can actualipake a difference to say
that there is a plan we prefell | have seen is two.

| for one prefer the EPA standarAnd I'm just going to make a quick sggstion to us
reqular folks. If we can just tryand take out the particulars of the two parties, like the
EPA face of t and he Aerogt face of t, if we canyistuse common sensehtatany- - just
the wayhumans work.If you have an institution who'’s founded on the idea that yob
is to be sort of a watchddgr government and for companies, and theroif pre
founded on a business like anfyus who has a business, we know that we need to be
pennyconscious, and that is nataf or bad, that is howoy run business.

So Iwould just like to ask people to consider that, whether orawthyink somebodis
good or bad or whatever, usely common sensdf EPA is set up for this purpose, to be
a watchdogit is - - you don’t need to be a specialist or a rocket scientist todfigut that
probablyit is a better plan, the one that is more in depthd obviouslyif you take a

look at 4C, it is more in depth with moreteaction wells and closer up to the plume.

So, anway, that is mysuggestion. Also, you can have a voice andwcan call this gy.
His job is communitynvolvement coordinatorAnd I'm thinkingit is best to send him
messags and tell him gur name and sayl support EPA’s 4C measureThis is, like,
what we do hereAnd it actuallymakes a difference, and theég hear gur voice.

There is a lot of lawsuitsagng on, and lthink that if a whole bunch of people call and
say “Look, we want 4C and we are the people who live here,” that'd probabé/an
affect. When you go home and feel depresseduymicht want to write to EPA, and Don
Hodge, 1-800-231-3075He also has E-MailYou can gt it from him. Those are the
easypars.

MIK E RASLER: | am a resident of Rancho Cordovaam also an educator, secondary
and post secondaryy Doctorate degpe is in health science, sowcan prettynuch see
wha my interest is.
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| just in listeningto everypodys comments and particulangur input as representatives
from the EPA Iwant to support 4ClI think as a resident specificalliam for the more
agyressive approachAnd as far as the disruption is concerned, that is anteagto

put up with down ihfandel or whateverThere are other tributaries that we can take.
appreciate EPA’s effortl support it wholeheartedly

USEPA Response to Comments #367 - 368: The USEPA is confident that
Alternative 4C will provide the best remediation strategy for the Western
Groundwater area.

CREDIBILITY

3609.

370.

371.

MR. WAEGELL: What Isee here is Aerojet sort of schmimagthe public and bring
officials to back them upAnd I think the public is beinpadlyserved. Aerojet polluted
the water in Rancho Cordova and it has a responsitolitgplace it with clean water.

TOD KERSHAW: Mainly | want to agee with what Geomgsaid. | feel like we are
beingschmooed here.And | wonder if we cang a show of hands from Aerojet people
or people who are here on behalf of Aerojet, b@iaigl bythem or asked bthem to

show up or whatever.

MR. KERSHAW: What lam saingis | feel like there is foot dragng going on here
mainly on the part of AerojetTheydon’t want to spend mongwhich is understandable.
| am tryng to understand what igg on here.

USEPA Response to Comments #369 - 371: Aerojet is performing the Remedial
Investigation/Feasibility Study and as stated during the December 7, 2000 public
meeting Aerojet has paid for two new water supply wells, and the City of Folsom
is supplying interim water.

LEGAL

372.

373.

MR. KERSHAW: One question dlo have that's been on myind since this whole
thing started is there is some sort of iigpn ging on between, dlon’t know the EPA
and Aerojet.l was wonderingf we could know what that is and who is suingo or just
wha is going on with tha.

MR. KERSHAW: Did they do it on thér own initiaive or & tha time?

USEPA Response to Comments #372 - 373: A water purveyor is currently
suing Aerojet and the State of California. The USEPA and the state sued
Aerojet and GenCorp in 1986. In 1989, Aerojet and GenCorp entered into a
partial Consent Decree under which they agreed to perform an Remedial
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374.

375.

376.

Investigation/Feasibility Study for the Site. A federal court is overseeing
implementation of that decree.

MR. KERSHAW: Theothe thing | want to gt to, | was - - thee is no litigation
apparently But from somethingomebodysaid earlier ivas wonderingvhat
negptiations are ging on and what the ramification is of the négtions and how mae
that can sort of evolve into a lawsuit.

USEPA Response to Comment #374: USEPA and the state sued Aerojet and
GenCorp in 1986. In 1989, Aerojet and GenCorp entered into a Partial Consent
Decree under which they agreed to perform an RI/FS for the Site. A federal
court is overseeing implementation of that Decree. Negotiations are currently
proceeding to modify the existing partial consent decree to break the site up into
operable units so remediation can be expedited at the Aerojet Site and a review
of the site boundaries is being conducted.

MR. KERSHAW: Does this mean if EPA chose 4C, Aerojet couldwayhave this
patial consat decree which doesn’t indudethe opeaable unit, so wewill have to go to
court over this?And this would mean that nothitngppens for a while.

MR. KERSHAW: How can they justify not implenenting4C? Wha tools do thg have
to say “No, we don’'t want to do thi§?

USEPA Response to Comments #375 - 376: The partial consent decree covers
only the remedial investigation and feasibility study for the entire Aerojet site.
Once the Record of Decision for the Western Groundwater Operable Unit is
issued USEPA will either enter into a Consent Decree with Aerojet or issues a
Unilateral Administrative Order to Aerojet to implement the selected Remedly.
The USEPA feels that its preferred remedy, Alternative 4C, is feasible and can
be implemented successfully.

ALTERNATIVE P REFERENCE

377.

378.

379.

380.

MS. KOSTELNIK . —....if you take a look at 4C, itis ... closer up to the plunie...
support EPA’s 4C measure.

MR. RASSLER - ....Iwant to support 4C.
MR. KERSHAW — | want to @ on record of beinm favor of 4C too.

MS. ARNOLD - The 4C that he is talkingbout is better than what thexere doinghe
first time around.

USEPA Response to comments #377 - 380: Comments will be included in the
public record.
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E. Responses to @mments Received by Mail and by Email.

381. Comments Receved from Southern California Water Company. In AppendixD on
pages D27 throubg D29 wherein the plans for alternativesud C are spelled out with
seven bullet points each, bullet point 3 under both alternatives indicates th&<SCW
Arden Cordova wells 1, 10 and 20 will all be turned off in calendar 2001.This
represents a loss of water supfadyArden Cordova of 3,67%lpns per minute.Nothing
in the proposals address the loss of water itself, the cost of replacement water, a source of
replacenentwater, poental infrastucture coss, or he loss b SCWC of water rights.
How are hese $suesd be addressed?

USEPA Response to Comment #381 - One of the Remedial Action Objectives
(RAO) for the Western Groundwater Operable Unit (WGOU) is “protect public
drinking water wells through short-term and long-term contingency plans for
alternative water supplies.” The groundwater model predicts that Arden Cordova
wells #1, #10 and #20 could be contaminated in 2001. The specific time these
wells will be lost to service is unknown. It is USEPA’s understanding that these
three wells have a maximum daily water supply capacity of 3,400 gpm (well #1
capacity is 400 gpm, well #10 capacity is 700 gpm, and well #20 capacity 2,300
gpm). The average day flow from these three wells is considerably less.
Presently, Aerojet has a three year agreement with the City of Folsom dated July
3, 2,000 for a 3,000 gpm alternative water supply. Under present system
restrictions, it is estimated that the maximum daily capacity available is
approximately 1,200 gpm to maintain the 40 psi pressure requirement per the
Folsom agreement. In addition Aerojet is presently in the process of installing a
new water supply well in Rossmoor Park which will have an estimated maximum
daily capacity of 2,000 to 4,000 gpm. Aerojet has proposed to tie the Rossmoor
Park well into Arden Cordova’s 16 inch main in Colma Road to provide adequate
alternative water capacity. Thus, the present alternative water supply will have a
maximum daily capacity of from 3,200 to 5,200 gpm. The RAO objective of
short-term and long-term plans for alternative water replacement is not static; if
additional alternative water supply needs are determined to be required in the
future for the WGOU, because of Aerojet contamination, additional supplies will
be sought. Also, in the first two years of the remedy implementation, provision
has been made to provide 3,400 gpm of additional water through direct
discharge to the drinking water system. Until an enforcement agreement is in
place to implement the remedy for WGOU, Aerojet’s obligations to replace water
supplies falls under the current Partial Consent Decree (PCD) for the Remedial
Investigation/Feasibility Study. The PCD requires Aerojet to perform a
Preliminary and Final Water Supply Alternative Report which are part of the
public record. Aerojet has submitted a Preliminary Water Supply Alternative
Report Perchlorate - Arden-Cordova Water Service Well #1 dated November 17,
2000 and a Final Water Supply Alternative Report will be submitted 60 days after
a Record of Decision for Western Groundwater Operable Unit. On June 19,
2000, Aerojet submitted a Final Revised Preliminary and Final Water Supply
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382.

383.

384.

Alternatives Report for Arden Cordova Water Service Wells #11, 13, 15, 16 and
19.

For the record, despite the fact that thé-Rlappears to conclude that SC\&/

production capacityill be destrogd this year, SCWC refers to the National Remedy
Review Brard presentation packagresented in Augst regrding future supply
predictions. This document states that 3,4Cfl@ns per minute will be provided as
replacement drinkingvater bythe year 2023.SCWC alreadyhas sustained losses in
excess of 3,600aons per minute.If SCWC is forced to shut down wells 1, 10 and 20 it
will lose an additional 3,675allons per minute.Thus, it appears that no provision is
beingmade to replace some 7,30CHa@ns per minute the proposals acknowledgll be
lost. How is this loss to be addressed?

USEPA Response to Comment #382 - As outlined in Response to Comment
#381, approximately 3,200 to 5,200 gpm of maximum daily available capacity is
being provided in the present alternative water supply plan and an additional
3,400 gpm of treated water should be available during the first two years of the
remedy implementation. See Response to Comment #384.

Alternatives Band C do not factor in SC@k need to pump from wells outside the
contaminant plumes at an increased rate to continue to meet waterrsegutgyfor its
customes. How will SCWCS need to inaease pumpingbeimpeacted bythe dterndives?

USEPA Response to Comment #383 - The current 1,200 gpm capacity and
pending additional well capacity tie to Arden Cordova mains should not require
increased pumping from outside the contamination area to maintain current
capacity. The USEPA acknowledges that if demand increases within the area of
the contaminated groundwater, this demand will have to be supplied from
sources outside the area of contamination or from the reuse of treated
groundwater. If existing Arden Cordova wells are required to reduce their
pumping rates to maintain control of the groundwater contamination replacement
water will be provided by Aerojet.

If the analgis contemplates the permanent loss of Arden Cordova wells 1, 10 and 20 as
well as thepeamanent loss of (othg water, SCWC must beompensded with waer,
moneyfor infrastucture b treatthe rephcenentwater, moneyto acquie new wagy

sources, and mondgr the loss of ghundwater rigts involved. Is fair compensation for
SCWC conenplated n ether aternatve?

USEPA Response to Comment #384 - Compensation for wells already lost by
SCWC is not in the Record of Decision (ROD) for the Western Groundwater
Operable Unit. The ROD does require Aerojet to provide an alternative water
supply, both short- and long-term in the event any more water supply wells are
impacted by Aerojet groundwater contamination.
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385. The alternatives obviouslyontemplate that no new production wells will be placed east
of the C aquifer OU wellsMoreover, both alternatives 4dhd 4C apparently
contemplate that SCWC will not be able to add well production to the west of the
C aquifer OU wells.This appears to effectiveppreclude SCW from developing
additional goundwater supplies in its service arézan SCWC drill new wells or
increase production in esting wells to the west of the proposed C aquifer OU wells to
meetcurrentcusbmer needs and caemplated gowth?

USEPA Response to Comment #385 - New drinking water wells to the west of
the layer C off-property containment extraction wells can be installed if they do
not have the potential to adversely effect the containment of the groundwater
contamination. Treated groundwater extracted from the aquifer under Western
Groundwater Operable Unit remediation will either be discharged to surface
water or directly to a drinking water system, if such is approved by Department of
Health Services.

386. Neither analgis 4B nor 4C provides an adequate discussion of the vertical characteristics
of the aquifers or the rationaler the movement of the D level wells at D1, D2, D3 and
D4 to the east of the locations proposed in alternative 4B

USEPA Response to Comment #386 - Volume 11l Appendix D of the Remedial
Investigation/Feasibility Study (RI/FS) discusses vertical water movement for
each of remedies. Since the RI/FS, the USEPA used the existing groundwater
model to review particle movement between layers C, D and E for alternatives
4B and 4C. The particle movement between layers is shown in the following

table.

Alt. Stating % Endingin % Endingin % Endingin
Layer Layer C Layer D Layer E

4B C 93.0 7.0 down none
D 13.1 up 86.9 none
E none 34.1 up 65.9

4C C 93.1 6.7 down none
D 16.1 up 82.5 0.9
E none 3.9up 95.3

During design, the extraction well locations will be optimized to prevent

groundwater flow between layers. The rationale for the movement of D1 through
D4 extraction wells closer to Aerojet in alternative 4C was to 1) prevent further
contamination of the D layer, and 2) significantly expedite the cleanup time for
layer D over alternative 4B. Also, four additional C layer extraction wells were
added adjacent to the D1 through D4 layer wells to reduce the potential for
particle movement from the C layer to the D layer.
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387. Vertical permeabiliticharacteristics of the aquifers and aquitard are not detailed in the
alternatives, includinghe adequacgf model calibration to these parameterbe
potentia for the pulldown of @ntaninants from theC level aquifer to theD level aquifer,
as a function of the ¢vaction aspect of the proposals, needs to be ¢olhsidered Has
it been?

USEPA Response to Comment #387 - Vertical (permeability) hydraulic
conductivity is one of many parameters used in developing the groundwater
model described in the RI/FS Appendix D of the Remedial
Investigation/Feasibility Study. Because there is little or no site-specific data
available on vertical hydraulic conductivities for aquifers in the area, the initial
values of vertical hydraulic conductivity were estimated. Experience with similar
sites indicates that vertical hydraulic conductivity is typically 10 to 100 times
lower than the horizontal hydraulic conductivity. The initial vertical hydraulic
conductivity were varied in developing the final calibrated model. Sensitivity
analysis of the flow model indicates that vertical hydraulic conductivity is one of
the least sensitive of the parameters. The groundwater model was developed as
a tool for comparing remedial alternatives. The potential for induced downward
movement of contaminated groundwater was considered in selecting the
groundwater remedy. The final number of extraction wells will be determined
during remedial design in the future. See also Response to Comment #386.

388. Neither alternative 4Bor 4C addresses whether or not etowglls are beingnstalled
to acualy captre al of the conaminantplumes, nor $ there an angtis of the adequacy
of the production rates specified for those wellkis is particularlytrue, in both
dternatives, with reference to theE level aquifer. (Alternative 4B calls for only one
E level well and dternative 4C alls for two E level wells.)

USEPA Response to Comment #388 - The groundwater model was developed
to be a tool for comparing remedial alternatives. The selection of the pumping
rates and the number and location of the wells were based on the best available
information, modeling results and professional judgment. The final configuration
of the extraction system will be determined during remedial design phase in the
future.

389. Regrdless of whether alternative 48 4C is adopted, there does not seem to be clear
evidence tha thewestenmost wds will captureadl of the contaninants. Cetan
contaminants have been found in wells west of the westernmost wells recommended in
both alternatives 4Bnd 4C. SCWC has alread{ost Arden Cordova wells 7 and 12 to
contamination from theAerojet site BOTH of these wdk areWEST of the proposed
new extraction wdls. Wha is theevidence tha the RI/FS ha adequaely defined the
plumes so their capture is assured?

USEPA Response to Comment #389 - It is not clear where or what contaminants
the comment refers to other than Arden Cordova wells #7 and #12. The low
level N-Nitrosodimethylamine (NDMA) readings in wells #7 and #12 are at the
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390.

391.

392.

extreme range of the detection capability for NDMA and were not confirmed by
subsequent sample testing conducted by the Regional Water Quality Control
Board. Low level readings of Trichloroethylene and Tetrachloroethene in Arden
Cordova well #1 appear to be from a local cleaning establishment.

The extraction well locations in the RI/FS and the proposed plan are only a
conceptual design. Ongoing groundwater sampling and analysis of groundwater
from wells in the vicinity of the groundwater contamination boundaries provide
evidence of groundwater contamination migration. The actual location of the
extraction wells will be based on the most current information available during
the design phase.

Pumpingat rates contemplated bye OU mayesult in impacts to model boundaries that
could adversdy influence theresults themode predicts. Has this vey significant issue
been evalaed?

USEPA Response to Comment #390: The model domain was designed to cover
a large area in order to minimize impacts of the effects of boundary conditions on
groundwater extraction.

Both alternatives seem to assume that replacement water fo€ S\ dome from
somewhere outside theogindwater sstem. However, no plan or provision is made for
that replacement supplthere is no discussion of how new watehtsgwill be acquired,
or funded, or how necessargw infrastructure will be provided and fundatthen and
how will these issue be addressal?

USEPA Response to Comment #391 - An estimated 3,200 to 5,200 gpm of
alternative water supply will be available and be provided as necessary (See
Response to Comment #377). Within the first two years of the remedy
implementation, an additional 3,400 gpm of treated water will be available if the
treated groundwater is directly discharged to the drinking water system.

In conclusion, neither the alternative favoredtsy EPA nor that favored #erojet,

addresses how thewater tha SCWC ha dready lost, or thawhich it will losein the

future, will be replaced and how the costs incident to those losses will be compeftsated.
is vital that all the issues of replacement supipigiudingdirect or indirect reuse of

treated water, be carefulbpnsidered as part of the adopted pl&iven what is now

known, SCWC favors indirect reuse where treatedundwater is put into the American
River, and hereafer is extraced anditeated bySCWC as surface wat.

USEPA Response to Comment #392 - Under past settlement agreements with
Southern California Water Company (SCWC), Aerojet has installed
approximately 5,000 feet of sixteen inch internal diameter piping and appurtenant
facilities necessary to interconnect the SCWC water supply system with the City
of Folsom water supply system. A 2 million gallon reservoir was added including
re-piping. SCWC well #20 was upgraded to increase the capacity of the SCWC'’s
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Colma Facility. Well #22 was constructed and placed in service. These actions
are outlined in Aerojet’s letter of June 19, 2000 for the Final Revised Preliminary
and Final Water Supply Alternative Reports for Arden Cordova Water Service
Wells # 11, 13, 15, 16 and 19. The Record of Decision for the Western
Groundwater Operable Unit will require Aerojet to provide alternative water
supplies in the event water supply wells are contaminated in the future. See also
Response to Comment #377 and #380.

393. Comments Receved from County of Sacramento Water District — The RIFS
indicakes hat “The concepial desgn of each oflie renedial alternaives was based on
the results of a numericat@undwater flow model.”A review of the model summanf
calibration stdistics and thesctter plots sugest thd thetransient modé is calibrated and
that it maybe an appropriate tool to simulate proposed loedlzntaminant remediation
alternaives. But, it does notppearhatthe nodelaccurag¢ly represerstthe regonal
American River hgirologc system and magrosslyunderestimate the resmal impact
that the contamination has orogndwater resources:or example:

° The goundwater transport model usedAsrojet assumes that thewer
American River “@ins” approxnately 1,100 ARyear over the 1981 to 1998
simulation sequence (Table D6-ZFor the same period, the model assumes
stream losses are appnmately5,000 AFyear.

° The loss values reported Bgrojet are inconsistent with other studies that
evaluated American River lossdsosses on the American River have been
estimated bypWR (Bulletins 118-3 and 104-11), USGS (Professional Paper
1401-D), US Bireau of Reclamation (American Riverai&r Resources
Investigation, 1996), and bthe Cityand Countyf Sacramento (\Ater Forum,
1999). In the more recent studies the loss rate of the American River is
approxmately90 TAFyear.

° Outside the influence ofdke Natoma, goundwater conditions within the last 30
years do noindicae thatthe American Rver is “gaining’ within the reach oftte
river encorpassed byhe study area.

° The model does not include pumpingrth of the American RiverA number of
water supplywells located within the boundaries of the model were not included,
by not includingthese wells goundwater levels north of the river will be hay
than observed conditiong.he higher simulated gpundwater levels would also
effect thesimulaed loss rée of the American Rive.

USEPA Response to Comment #393 - The model simulates the American River
as a net losing stream. In the reference to Table D6-2, inflow refers to inflow to
the model from the river. The net recharge in 1998 to the aquifer from the river is
5,000 acre-ft/year. The model doesn’t incorporate the entire length of the
American River therefore comparisons with the referenced data may not be
useful. Wells to the north of the American River, were not used in the model and
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394.

395.

396.

would not significantly impact the study evaluation. The USEPA does not
believe the (WGOU) grossly underestimates the regional impact of the Aerojet
contamination.

The model does not consider the fudlercised goundwater basin or other actions that
are reasonablforeseeald For exanple:

° Water Forum conjunctive use plans.

° Remediation of the other “outside” sources of perchlorate, NDMA, and VOC
contamination.These sources have not been identified in tHERANnd there is
no discussion on how theyaybe impacted or how theyayimpact Aerojet’'s
remediation of gpundwater contamination.

USEPA Response to Comment #394 - The groundwater model is a very general
representation of the groundwater system based on historical information and
was calibrated based on response data from wells. The groundwater model
does not evaluate sharing of water by water purveyors or future extraction of
water on Aerojet property for future source control of Contaminants of Concern.
Evaluating these unknown variables was not possible during the model
development. It will be some time before the remedy or remedies for the up-
gradient source contamination on Aerojet property will be selected.

Cleanup and Abatement Order 97-093 indicates that development and implementation of
a corrective action for thelRCTS, ‘will be coordinded, and may becombinel, with a

similar effort required of Aerojet under Order No. 96-25%he goundwater model
developed for the \stern Groundwater Operation Unit does not consider what impacts
remediation dforts in thelRCTS ad Maher areas will have on Aegojet’s remediation

efforts and vise versdf these efforts are to be coordinated, as mentioned in Order No.
97-093, remediation ofRICTS and Mather should be considered critical elements to the
model.

USEPA Response to Comment #395 - The Western Groundwater Operable Unit
(WGOU) model does not evaluate the impact on the aquifer level from
remediation at the Inactive Rancho Cordova Test Site (IRCTS). However, the
USEPA and Regional Water Quality Control Board are coordinating their efforts
to insure that the groundwater contamination from the Aerojet facility and the
IRCTS facility are fully contained and remediated.

Accordingto the Summargf Feasibility Studyin the executive summary‘the FS serves
as a mechanism for the development, screeiing detailed evaluation of alternative
remedial actions.”It is the contention of the Countiyat no real evaluation can occur
until the issue of replacement water supplies has been addr@$seRIFS fails to
address this issue and instead focuses on future actions that Aerojet would take if
additional well sources were lost due to contaminatitimee RIFS should fullyaddress
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what actions will be taken 4erojet to replace water supplies (i.e., capaatseadylost
due to goundwater contamination.

USEPA Response to Comment #396 - One of the Remedial Action Objectives
(RAO) for the Western Groundwater Operable Unit (WGOU) is “protect public
drinking water wells through short-term and long-term contingency plans for
alternative water supplies.” Presently, Aerojet has a three year agreement with
the City of Folsom dated July 3, 2000 for a 3,000 gpm alternative water supply
which, under present system restrictions, has a maximum daily capacity of
approximately 1,200 gpm. Aerojet is presently installing a new water supply well
in Rossmoor Park with an estimated maximum daily capacity of 2,000 to 4,000
gpm. Thus, the present alternative water supply in the near future will have a
maximum daily capacity of from 3,200 to 5,200 gpm. The RAO objective with
Aerojet is not static and will be augmented as required should additional well
loses due to Aerojet contamination occur in the future within the WGOU. In
addition, within the first two years of the remedy implementation a provision has
been made to provide 3,400 gpm of additional water through direct discharge to
the drinking water system or surface water discharge of treated groundwater.
Until the remedy for WGOU is implemented, Aerojet is obligated to replace water
supplies falls under the current Partial Consent Decree (PCD) for Remedial
Investigation/Feasibility Study. The PCD requires AEROJET to perform a
Preliminary and Final Water Supply Alternative Report which are part of the
public record.

397. The Baseline Risk Assessmenti\) states that goosure to constituents of potential
concern (CoPCs) is ssessal by water qudity monitoringand tha water purveyors, in
conjunction with DHS, determine when a water supp#yl should be taken out of
service. This action is considered to be protective of human heRitbjects completed
to date (i.e., pipelines, interties, and stefjdgave been interim in nature, and are not a
replacement supplyThe RIFSindicates that the various alternatives, “break the pathway
throudh which contaminatedrgundwater would be supplied for potable use” and are
“protective of human health.The Countyasserts that a threat to human health remains
until longterm replacement supplies are provided which are safe, wholesome, and
poteble. TheRI/FS fals to m&e this asetion.

USEPA Response to Comment #397 - The alternative water supplies outlined in
Response to Comment #392 are intended for use as drinking water.

398. Of the nine alternatives considered in thé&-RIonlyone, Alternative 2A, considers the
provision of replacement water suppli€3dther “alternative water supglgonsiderations
involve the installation of gnulated activated carbon at two wells (AC-14 in Alternative
3A and AC-19 in Altenaive 3B) ndther of which will removepeachlorae or NDMA.

The RIFS needs to identifyeplacement water supplies as a component of each
aterndive.

Page 124 of 156



399.

400.

401.

USEPA Response to Comment #398 - Alternative “Series 3 through 5" have
provision for replacement water supplies covered in the Remedial
Investigation/Feasibility Study (RI/FS). Specifically, Alternative “Series 3 through
5" include in the RI/FS estimates for a 3,400 gpm surface water treatment plant.
Also, the Remedial Action Objective (RAO) discussed in Response to Comment
#392 provides for alternative water supplies. In the case of Alternatives 3A and
B the treatment system proposed for well AC-14 includes UV/oxidation and ion
exchange which will treat for N-Nitrosodimethylamine (NDMA) while the
proposed treatment for well AC-19 is ion exchange. Well AC-19 is not in the
area of influence of the present NDMA groundwater contamination.

The RIFS presumes that the discharf large quantities of treatedg@undwater to the
American River and strams tributay to it or theFolsom South Gad will be an

acceptble means of dposal The Basahe Rsk Assessmentonly addresses huan
exposure and not environmental and aquatic life protections thabenaquired.The
RI/FS should discuss potential environmental and aquatic life impacts reswdtimghe
discharg of treated gpundwater to surface impoundments, streams, and the American
River and theregulatory gpprovds and pemits thd may berequired.

USEPA Response to Comment #399 - Any on-site surface water discharge from
OU-3, will be protective of aquatic ecosystems and will meet the substantive
provisions established under the National Pollution Discharge Elimination
System (NPDES) specified in the Record of Decision, off-site surface water
discharge will require an NPDES Permit. Any surface water discharge will be
protective of human health and aquatic ecosystems.

The RIFS makes reference to the Sacramento CoQntsultation #dne OrdinanceNo
such ordinance ésts. Sacramento Countyas proposed that as part of their revision to
Chapter 6.28 of Title 6 of the Sacramento Courgle that a provision be included that
requires aconsultaion zonebeestablished for goplications for awdl permit in aeas

within 2000 feet of a known contaminant plunihe RIFS should provide a discussion
on how human health is to be protected if the proposed ordinance is not pursued.

USEPA Response to Comment #400 - Installation of a drinking water well
requires a permit. Sacramento County checks with the Regional Water Quality
Control Board on the extent of the plume migration from Aerojet. As part of the
institutional controls for the site, Aerojet will be required to annually place a
public notice in the local news paper regarding the prohibition of drilling drinking
water wells in the area of the Western Groundwater Operable Unit
contamination.

The RIFS proposes that, ritorporation of the maneagpent of the treatedrgundwater
into the overall water supplglans for the eastern portion of the Coutyld be used to
minimize potential investment tfyacramento Counggnd would delayf not eliminate
the need for a new @jor Sacranen River dverson and accopanyng treament and
pumpingfacilities at least for service to the portions of eastern Sacramento Gloainty
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402.

are the farthest from the rivelt would allow for stagd development of water supply
facilities meetingll public health and environmental requirememt.costs above the
basic remedial action cost would become part of the new development finpragragn
with potentiallysignificant cost savingto both the remediation and development
efforts.” RI/FS proposed treatedaundwater managnent scenarios include: direct
potable water supplyndirect potable water supplgon-potable water use, streamflow
augmnentation, and gpundwater rechasgy The RIFS should providergater information
on how these proposed maemagnt scenarios would be implementétishould identify
the speeific mechanisms for implenenting the senarios, identify theregulatory approvds
and permits necessaand the potential parties that malyject to such proposals,
compatibilitywith regonal water supplplans and pragms (e.g the Water Brum), and
provide geater detail on timingnd implementationThe proposed managent
scenarios also assume that direct potable water sigoplgossibilitywhile DHS has
stated on numerous occasions that use of remediateddyvater is unacceptable for
potable purposs. TheRI/FS dso dos not indiate if Aerojet is willing to implement any
of the proposed managent scenarios within their facilityncludingthe direct potable
water supplyand indirect potable water supmpgtions. The RIFS should indicate how
Aerojet intends to work with the County Sacramento and other water puismesyto
explore the feasibilityf their proposal for the managent of treatedrgundwater.
These discussions should include the used of remediated waterdjgt.

USEPA Response to Comment #401 - The Department of Health Services
(DHS) by letter of May 3, 2000 to Aerojet states that DHS has not precluded the
option of directly discharging the treated groundwater to a drinking water system.
The Remedial Investigation/Feasibility Study (RI/FS) appropriately provides the
costs for direct discharge to the drinking water system and surface water
discharge. The USEPA’s November 2000 Proposed Plan provided the options
for direct discharge to the drinking water system or surface water discharge of
treated groundwater for community comment. Until DHS approves direct
discharge to the drinking water system, this alternative cannot be implemented.

The RIFS identifythe nine National Contiregcy Plan (NCP) evaluation criteria under
which each of the alternatives will be evaluaté&tie criteria established in the/R$ for
two of these, &ate Accepance and Gmmunity Acceptnce s of consderabé concernad
the County First, Sate Acceptance entails all technical and administrative concerns that
the Sate may communicat in its conments concermg each dernaive. Where & the
ability of the Countyor anyother impacted water purvayto participate in this process?
Accordingto this citeria the Stae in conjundion with Aerojet could m&e decisions
impactingthe availabilityof replacement water supplyse of remediated water,
protection of eisting supplies and production facilities, the vatility to provide
customers with a safe, wholesome, potable water supfiiput anykind of consultation.
Input from the Countand other purveys will be relegted to CommunityAcceptance
where all the decisions have been made and there is dimepbpportunityto “review

and comment on the selected remedial alternative presented in the Proposedtidan.”
RI/FS needs to make provision faegter involvement bghe Countyand other water
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403.

purveyors in determinindnow goundwater contamination will be remediated and how
loss of water supplwill be addressed.

USEPA Response to Comment #402 - The extended sixty day Public Comment
Period and the two public meetings which were held on December 7, 2000 and
January 17, 2001 were forums for water purveyor comment. In addition, the
Regional Water Quality Control Board provided the water purveyors with copies
of draft and final Remedial Investigation/Feasibility Study during the Remedial
Investigation/Feasibility Study comment period. All the comments and
responses to comments on the Western Groundwater Operable Unit proposed
plan received by the USEPA will be part of the public record.

In Pag 2 of the Executive Summaryerojet states that offsite sources of TCE and
NDMA may be presentmpundwater flowind‘or maybe from offsite non-Aerojet sources
identified northeast of the intersection of Sunrise aviddin Boulevards.” No specific
information is provided to substantiate this statem&vthat evidence and detailed
analsis have been done to substantiate thigi Aerojet provide detailed anadig to
confirm the presence of these additional sources of contamination?

USEPA Response to Comment #403 - The USEPA is not aware of any
supporting data that Aerojet is not the source of Nitrosodimethylamine (NDMA) in
the Western Groundwater Operable Unit \(WGOU). Aerojet has asserted that
NDMA appears to be associated with various industrial and food processing
industries and has been a contaminant in foods but no specific source locations
or responsible parties have been identified by Aerojet. In the case of
Trichloroethylene (TCE), Aerojet’s July 31, 1998 Preliminary and Final Water
Supply Alternatives Report for Arden Cordova Water Service (ACWS) well #1
(Aerojet well #1011) presents data that contamination of ACWS well #1 by
Tetrachloroethylene (PCE) and its resulting degradation product TCE was due to
dry cleaning operations. Also, Aerojet submitted an April 30, 1999 Final Water
Supply Alternative Report for TCE in a private well (Reference State Well
#IN/6E-25-L1; Aerojet well #1037; located at 11050 Folsom Blvd, between the
intersections of Sunrise Blvd. and Kilgore Rd) in which Aerojet identified four
potential TCE sources for the contamination (former plastics manufacturer;
former air strip; old sunrise dump, and a truck and equipment rental facility).

However, USEPA analysis of Department of Water Resources (DWR) data
indicates that the water table in the WGOU was approximately 82.3 feet above
mean sea level in 1962, and that the regional water table fell by 10 to 15 feet a
decade between 1962 and 1995. This suggests that the water table was
approximately 92 feet above mean sea level in 1952, which is 35 feet above the
top of the well screen of well 30065. This suggests that groundwater
contaminated with TCE likely also migrated from Aerojet to the vicinity of Sunrise
and Folsom Boulevards. Also see the Response to Comment #109.
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404. In Pag5 of the Executive Summarythe RAO Number 2 is to “Minimize offsite
migration of CoPCs where practicableNho defines and makes the decision on what is
practcabk?

USEPA Response to Comment #404 - The Agencies,(USEPA, Regional Water
Quality Control Board and Department of Toxic Substances Control Board) by
Joint letter from the Regional Water Quality Control Board dated October 13,
2000 amended the Remedial Investigation/Feasibility Study (RI/FS) Remedial
Action Objectives (RAQO). The referenced RAO is now “achieve containment of
the groundwater contamination to minimize future migration until cleanup is
accomplished,”. The RAO was also contained in the November 2000 USEPA'’s
Proposed Plan submitted for public comment. The agencies will evaluate
“minimize future migration” based on threat to human health and the
environment.

405. In Pag5 of the Executive SummariRAO Number 4 is to “Protect public drinkingater
wells and provide treatment or alternate supasyappropriate, for those wells that have
been or becomimpaced byCoPCs atunacceble levels.” Whatdoes as approaie
mean and whais an unaccejpble level? No chenncal acion level of the chencals in
parts per million (“ppm”) or parts per billion (“ppb”) has been providedw soon can
the Countyexpect an alternate suppigr well #1772 This well has been impacted by
CoPCs atan unaccepble level, and t is appropréte to rephce t. Replacenentwater
supplies should be included as part of all alternatiizesfine substitute water supply

USEPA Response to Comment #405 - The Agencies by joint letter from the
Regional Water Quality Control Board dated October 13, 2000 amended the
Remedial Investigation/Feasibility Study (RI/FS) Remedial Action Objectives
(RAO). The referenced RAO is now “protect public drinking water wells through
short-term and long-term contingency plans for alternative water supplies;”. The
RAO was also contained in the November 2000 USEPA’s Proposed Plan
submitted for public comment. As outlined in Response to Comment #392,the
alternative water supply efforts are to provide short-term replacement water for
County of Sacramento well #17 and for other anticipated needs. On June 15,
2000, Aerojet provided the Agencies with a Second Revised Preliminary Water
Supply Alternative Report for Sacramento County Well #17. Aerojet will provide
a Final Water Supply Alternative Report 60 days after a ROD is issued for the
Western Groundwater Operable Unit.

The chemical action level for shutting down a contaminated public supply well is
determined by the Department of Health Service.

406. In Pag 7 of the Executive Summarythe institutional controls include 1) DHS’s
enforcement of drinkingvater reglations requiringvater purvegrs to take action to
monitor and shut down water supplglls that theyor DHS consider to be inappropriate
for service to customers”. Mét is meant bysupplywells that theyor DHS consider to
be inappropriaté? What is the definition of “appropriate”®lease quantifin terms of
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concentration of CoPCs in ppm or ppBurrentlythe term “appropriate” is defined
differently amongpurveyors.

USEPA Response to Comment #406 - The USEPA cannot define the word
“inappropriate” in concentration terms. As stated in the submitted comment the
word inappropriate is subject to individual water purveyor’s interpretation. The
definitive limits are the Department of Health Services Action Levels.

407. In Pag 8 of the Executive Summarythe modifyng criteria, particularihcommunity
acceptance, should haveraater influence in modifigg the aspects of the preferred
dternatives. This is citical sinee Aerojet suggests theuseof remediated water as a
potable supplyreplacement supplyr substitute supplyAerojet’s assumes that
communities and purveys will accept remediated water for potable uBeere is no
mention in this section, as there are in other sections, to comnagoéptance of
remediated gundwater for potable usel Figure 4-1 there is no reference to potable
under alternative 4CWhy is this included in this section as a possilflity

USEPA Response to Comment #407 - The Remedial Investigation/Feasibility
Study (RI/FS) and the USEPA’s November 2000 Proposed Plan submitted for
public comment indicates the options for alternative water supplies under
Alternatives “Series 3 through 5" are direct discharge to the drinking water
system and surface water discharge. Through the extended 60 day comment
period and two public meetings the public has been given the opportunity to
comment on direct discharge to the drinking water system and surface water
discharge of treated groundwater. All comments and USEPA responses to
comments on the Western Groundwater Operable Unit proposed plan will be part
of the public record.

408. In Pag 10 of the Ercutive Summariyt states “...restore the aquifer to beneficial uses and
reduce the magtude of residual risk..."What are beneficial uses®hat is the
maqitude of the risk that has been reducdsthe intent to provide this as a potable
water source?

USEPA Response to Comment #408 - The primary beneficial use for the aquifer
is as a drinking water source. The reduction of the magnitude of the residual risk
is such that the aquifer can be used as a source of drinking water.

409. In Pag 10 of the Ercutive Summariyt states “...would be g@ected to providergater
reduction in toxcity, mobility and volume...”What will be done if the results are not
whatare epected?

USEPA Response to Comment #409 - After the remedy is in place, if it is
determined that it is technically impracticable to restore the aquifer or a portion of
the aquifer, Aerojet could apply to the USEPA for a Technical Impracticability (TI)
Waiver in accordance with USEPA guidance (EPA 540-R-93-080). A Tl waiver
for a drinking water aquifer would require, at a minimum, containment of the
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410.

411.

412.

413.

contamination and monitoring of the groundwater until Remedial Action
Objectives are met.

In Pag 12 of the Ercutive Summarywas the draw down modeled¥ill there be a
monitoringprogam in place to the estimated draw dowd8w did you determine that
anyremedial option would not have asignificant impact on the aquiferwas a model
run over time to check this assertiok?hat mitication measures are beipgposed to
ensure that this does not affect the aquifer?

USEPA Response to Comment #410 - Draw down modeling data is contained in

Volume Ill, Appendix D of the Remedial Investigation/Feasibility Study. The
Record of Decision for the Western Groundwater Operable Unit will require
groundwater monitoring. One aspect of the groundwater monitoring will be
monitoring groundwater levels.

In Pag 14 of the Ercutive Summaryat what point will input from the Counbe
required for the offsite construction issuelBitect reuse should not be considered until
approved byDHS.

USEPA Response to Comment #411 - Comments on off-property construction
issues should have been provided as part of the public comment period. During
Remedial Design, the USEPA will solicit input from the water purveyors on the
selection of optimal well locations and piping routes. Direct discharge to the
drinking water system of contaminated groundwater for drinking water is not
currently implementable because the Department of Health Services has not
approved the proposed treatment system.

Written Com ments Received fom Citizens Utilities Company of California —

General Comment a) Threat to Citizens’ Water Sufggbtem Fom the Aerojet Plume. -
The waer replacenentprovisions ncluded n the R/FS, however, are whbt and

compleely inadequae. In fact, Alternative 4C, theremedia dternaive recommended by

the EPA, devotes scant attention to the impact on daaient supplyvells, and

includes no speific provision for dernaive water supplies. Aerojet in theRI/FS ha

largely ignored DHS and the requirements it has imposed to protect the dnmkiag

supply Aerojet must gre full consideration to DHS directives in all matters that relate to
the drinkingwater supply

USEPA Response to Comment #412 - See Response to Comment #396
pertaining to alternative water supplies. Priority will be given to containing the
contamination and preventing further movement of the contaminated
groundwater downgradient in layers C, D and E. The California Department of
Health Services drinking water directives will be followed. See also the
Response to Comment #401.

General Comment bjripact of Contaminationrbm IRCTS and Other Areas at Aerojet
Site. - The RIFS strictlylimits its scope to the contamination found in OUThe
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414.

contamination that will have an impact on the soil armadigdwater in the Rancho
Cordova area and on Citizens’ drinkimgter supplyhowever, etends well begnd the
boundaries of this operable unithe environmental conditions in this area must be
considered as a whole to have &wpe of protectinghe goundwater and the drinking
water supplyIn evaluatinga number of issues relevant to théAS)| including
maintainingand adequate suppdy drinkingwater and determinintpe effect of the
extraction wells utilized to remediate contaminateaugidwater, the contamination at
other locations on the Aerojet propearyd at theRCTS must be considered to formulate
a plan that is fullyprotective of the public health and safety

USEPA Response to Comment #413 - The adjacent contamination on the
Inactive Rancho Cordova Test Site (IRCTS) is being addressed by a Regional
Water Quality Control Board (RWQCB) Order 97-093 issued July 1, 1997 to
McDonnell-Douglas Corporation and Aerojet-General Corporation. Replacement
water supplies by parties responsible for the contamination will be provided
under the direction of the RWQCB. An Engineering Evaluation and Cost
Analysis has been completed for an interim action to contain the contaminated
groundwater. The remediation actions required by the Western Groundwater
Operable Unit (OU-3) and the IRCTS RWQCB Order, to protect the groundwater
and contain the contamination as a whole on the western side of Aerojet and
IRCTS are being coordinated by RWQCB and the USEPA. The OU-3
containment effort has two parts, contain the maximum extent of the
groundwater contamination off Aerojet property, and modify the existing on-
property groundwater containment system to prevent further high concentration
contamination from moving off-property. The up-gradient sources of the
groundwater contamination on Aerojet’s property will be addressed in future
operable units.

Specific Comment a) The Proposed Mediation Plan Maye a Destructive Effect on the
Groundwater Table - Alternative 4C msgverelydeplete the aquifer, and make it
difficult or impossible for the water purvess to obtain sufficient water from their
production wells.The RIFS, however, fails to evaluate the potential threat to the
groundwater that malge presented ke selected remedialstgm.

USEPA Response to Comment #414 - Draw down modeling data is contained in
Volume Ill, Appendix D of the Remedial Investigation/Feasibility Study (RI/FS).
The remedial alternatives presented in the RI/FS were developed to balance the
amount of groundwater extraction required to contain and cleanup the
contamination with the costs and time required for remediation. Part of this
balancing process was the selection of a minimal number of extraction wells,
instead of two or more times as many wells to minimize the potential impact on
the aquifer. The water extracted from the aquifer for remediation will be
available after treatment to the community. Both Alternatives 4B and 4C would
also have a similar impact on the aquifer.
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415. Specific Comment a)(1)ripact on the American River - Aerojet’'s model predicts the
American River was losing,000 acre feet of water pezar to goundwater in 1998.
Groundwater levels will continue to decline as more watertraebed, treated and
dischargd to the American RiverThis situation raises serious questions about the effect
the extraction wells will have on the American River: the impact on surface water
entitlements; and theoveaall impacts on theenvironment.

USEPA Response to Comment #415 - The USEPA agrees that groundwater
levels will decline 30 to 35 feet and that extraction costs will increase although
not unreasonably. The extracted treated groundwater will be available for use.
The treated water can be moved around within the water purveyors system to
augment demand and reduce the need to install additional drinking water wells
as demand increases. If the extraction wells are not installed to contain the
contaminated groundwater, the contamination will continue to move westward
with more and more drinking water wells being sampled and removed from
service, this will greatly increase the area/volume of the aquifer that will be
contaminated and that will be unavailable for future new drinking water wells. As
more aquifer is lost to contamination, replacement water may have to be
supplied from outside the demand area at higher cost.

416. Specific Comment a)(2) Water QualityVhile the water qualitin the deeper aquifers in
the vicinity of the Aerojet facilityappears to beogd, there could be a losigrm
degraddion in thewater qudity as aresult of extended pumpingof ahigh volumeof
water. In fact, the site ldrogeology suggests that leakagis occurringrom lay C down
to Layers D and E, predictinthe migation of contaminants to deeper aquifefsie
RI/FS should conduct a full analg of this issue.

USEPA Response to Comment #416 - See Response to Comment #386
addressing vertical water movement. The Remedial Design effort will provide for
evaluation of the optimum extraction well placement to prevent downward
migration of contaminants. Alternative 4C has been modified from that
presented at the public meetings on December 7, 2000 and January 17, 2001 to
add four additional extraction wells in layer C to address downward migration of
contaminants.

417. Specific Comment a)(3) @er Level Draw down/hcreased Pumpingosts. - The draw
down of thewater table causal by extraction wdl pumpingwill have amarked dfect on
the costs incurred b@itizens to pump water from its suppiglls. As a result of the
lowering of thewater levels additiond pumpingwill be required to bringthewater to the
surface. This will generate increased engrgost to lift the water, and magquire a
complete uprade of the well’'s pump, motor and associated equipniargome cases, in
addition to the equipment uagles, wells makliave to be deepened in an effort to
maintain historicyields. The RI/FS fals to address whéhe Aerojet will bear the
additional operatingosts arisingut of the reduction of the water levels.

Page 132 of 156



418.

4109.

420.

USEPA Response to Comment #417 - The Remedial Investigation/Feasibility
Study (RI/FS) has primarily concurred controlling the contamination to prevent
future drinking water wells from being lost. The additional pumping and
operating costs by the water purveyors as a result of Aerojet contamination is a
matter best handled directly between the water purveyors and Aerojet.

Specific Comment a)(4) Reinjection ofd®r. - Aerojet has failed to ptore alternatives
the could allow reinjection to alleviate the depletion of the aquifer, while avdidéng

risk to the drinkingvater supply Reinjection of treatedrgundwater alonghe perimeter
of the Aerojet propertis clearlyproblematic, in view of concerns that a new contaminant
maybe discovered in the treated water that was not removed, causivgy degadation

of the aquifers dowrrgdient from the injection area$here would be similar opposition
to anyproposed dischaegof treated water into amgable aquifer off-propergnd
downgadient of the Aerojet propertyHowever, it maye possible to reinject the treated
groundwater at a safe distance updijent from OU-3 on the Aerojet propertyhe
reinjection of the water at this location would tend to flush oigtieg contaminants and
carry tham to theextraction wdls for removd and trestment, theeby resultingin a
decrease in the amount of time necestargite remediationThe reinjection of the
treated effluent also would maintain a more neutral water balareaglygeducingthe
potential depletion of the aquifers and resultant threat to the stalbititg goundwater

supply

USEPA Response to Comment #418 - The reinjection of contaminated
groundwater up-gradient would flush more contamination toward the boundary
and increase the required pumping rate to prevent further contamination from
moving off-property. The increased pumping to contain the contaminated
groundwater would lower the groundwater table even further. It is USEPA'’s
assessment that there would be less adverse impact to the water table by not
reinjecting up-gradient. Under alternative 4C, the treated extracted groundwater
will be available to the community for reuse.

Specific Comment b)(1) The FS Fails to Make Adequate provision for Replacement of
Lost Water Supplies/Multiple production Wells haveeB lost to ContaminationThe
remedia dterndive sdected by Aerojet fails entirely to indudea contingency plan to

replace water supplies lost because of contamination from the Aerojet plumes.

USEPA Response to Comment #419 - See Response to Comment #396
pertaining to alternative water supplies. Replacement of lost water supplies will
be provided by the short and long-term provision in the Record of Decision for
the Western Groundwater Operable Unit.

Specific Comment b)(2) The AS Fails to Make Adequate provision for Replacement of
Lost Water Supplies/The Aerojet Plume Hast&xded &r Beyond the Property
Boundaries. - Bsed on Aerojet’s own velocigstimates, the lateral magion of the

plume could etend more than seven miles from the source areas, welhtie¢lge plume
delineation presented #®\erojet in the RFS. Under a worst case scenario, contaminant
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releases could hare migrated up to ninamiles from thesite of therelease on theAerojet
property This underscores the &g need for Aerojet to prepare and implement plans
for the replacement of water supphells impacted bgontamination.

USEPA Response to Comment #420 - Comment noted.

Specific Comment b)(3) The FS Fails to Make Adequate provision for Replacement of
Lost Weter Supplies/Aerojet Cannot Rdljpon Water from the American River to
Replace lbst Water Supplies. - Aerojet has sgested that etxacted treated water placed

in the American Rver woul be avdible to the waér purveyrs as re@cenentwater

supply Numerous unresolved issues and concerns fromategy agencies and other
interested parties magyreclude downstream withdrawals from the American River.
Personnel at the Division of Water Rtg have indicated that a permit would likbly
required before anyater could be removed from the American Riv@onsideringhat

the proposed diversion of water from the American RivethbyEast By Municipal

Utility District resulted in litigtion that continued for fifteeregrs, it cannot be assumed
that a permit would be readifgrthcoming If the GET facilities stopped or suspended
opeaations for any reason Citizens would beorecluded from @ntinuingto drav water

from the American RiverA supplysource that is subject to interruption for reasons
beyond Citizns’ control is not acceptabléerojet has not considered whetheisérg
diversion points can be used to suppbter to Citizensln addition, water obtained from
the American River must be treated at a surface water treatment facdityistributed to
the area of lossAerojet cannot relyipon the use of American River water as a
replacement source for lost wells until 1) it has ascertained that this approach is feasible,
and 2) Aerojet has committed all of the funds necedsarmplement this plan.

USEPA Response to Comment #421 - One of the Remedial Action Objectives is
protect public drinking water wells through short-term and long-term contingency
plans for alternative water supplies. The present short-term contingency plan
provides alternative water from Folsom and a new well under construction at
Rossmoor Park. In the long term, treated groundwater is proposed for reuse
either through direct discharge to the drinking water system and surface water
discharge. The water purveyors concerns for a dependable alternative water
supply is addressed in the remedy.

Specific Comment c) Dataém Water SupplyWells is Not Appropriate to Characteeiz
the Vertical and Horizonté Extent of thePlume- Dueto limited monitoringwells the
RI/FS relies largly upon production wells for monitorirgpta. Water supplywells will

not provide accura informaton regrding the mpactof the pume because of bhding
from several aquifersAerojet should be required to install a comprehensive series of
monitoring wells thatdraw dscree sanples fromeach of he waer bearng zones hat

may potentially beaffected bythe Aerojet plume Citizens anticipates that disaete
sanples fromeach represegive zone nay present tally differentdistribution of
contaminants both howntally and vertically
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USEPA Response to Comment #422 - Projection of the extent of contamination
were based primarily on monitoring well data.

423. Specific Comment d) Theriplementation of Alternative 4C is Speculative. - Aerojet
should have taken active steps to identifl sites, and to beég the process to obtain
consent to construct the wells and the piping

USEPA Response to Comment #423 - The Remedial Investigation/Feasibility
Study identified feasible alternatives. The Remedial Design for the selected
alternative will address precise extraction well locations and pipeline routes.

424. Specific Comment e) Additional information Reding the Operation of Aerojet’s
System for Treatment of Perchlorate is Necessafe biologcal perchlorate removal
system installed byAerojet in the past has parienced considerable operational problems
as discussed on peggES-2 and ES-3 of the EBautive Summargf the RIFS. The
disposition of the wateregerated byhe exraction wells if theyare operated when the
treatment plant is off-line and wheher the systam is capable of dfectively treating the
increased volumes of water.

USEPA Response to Comment #424 - The perchlorate biological treatment
system has achieved destruction of perchlorate to non-detect concentrations for
the past year and a half of continuous operation. The system utilizes individual
fluidized bed reactors (FBRs) with 1000 gpm capacity. Aerojet is conducting
studies to determine if flows can be increased through the FBRs. The remedy
will use an estimated eight to ten FBRS. It is highly unlikely that more than one
fluidized bed will be out of service at any anyone time. The projected
catastrophic down time to re-seed an FBR is approximately two weeks. In the
event one or two units are removed for re-seeding, the extraction rate would be
reduced until the FBR can be restored to service.

425. Specific Comment f) Summanf Remedial hvestigtion - Aerojet claims that there are
non-Aerojet sources of contaminants off-propehe RIFS states that TCE was
commonlyused bydifferent industries; that perchlorate was a common constituent of
fertilizer; and the NDMA was associated with industrial and food procesgingtries.
Aerojet fails to provide specific information to substantiate this posi#@rojet must
provide a detailed analg of 1) the evidence that confirms thestence of the additional
sources of contaminants; 2) the actions curreogtipgtaken regrding the off-property
contamination byegulatoryagencies; and 3) the impact the additional sources of
conamnaion may have on @ns b renediate the Aerogt plume and re@ce bstwater
supplies.

USEPA Response to Comment #425 - The USEPA is not aware of data that
supports Aerojet is not the potentially responsible party for N-
Nitrosodimethylamine (NDMA) and perchlorate off-property in the Western
Groundwater Operable Unit (WGOU). In the case of Trichloroethylene (TCE),
Aerojet has provided information discussed in Response to Comment #403.
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USEPA analysis of Department of Water Resources data is also discussed in the
Response to Comment #403. The State of California has taken action with
regard to volatile organic compounds related to the dry cleaning operation
impacting Arden Cordova Water Company’s well #1 (Aerojet well #1011). It is
the USEPA'’s position that layer C contamination extending from the Aerojet
property will be remediated by Aerojet under a Consent Decree or Unilateral
Administrative Order implementing the Western Groundwater Operable Unit
Record of Decision.

Specific Comment gSummaryof Baseline Risk Assessment. - Aerojet’s reference to the
cancer risk levels in the Exutive Summarpags ES-3 and 4 are confusiagd serves

no useful purposeAerojet also states that none of the contaminants of concern have
migrated off-site in concentations hatexceed he ERA’s accepéble risk rang for

additiond lifetime cancer risks whid is not orrect.

USEPA Response to Comment #426 - The Executive Summary needs to be
taken as part of the more detailed Baseline Risk Assessment contained in
Volume II, Appendix B of the Remedial Investigation/Feasibility Study. The
Executive Summary on page ES-4 states Layers A and B on-site are not
hydraulically connected with Layers A and B off-site and there are no known off-
site chemical impacts related to the Aerojet Site in these layers. In summary, the
acceptable risk range for carcinogenic effects off-site were exceeded by
Nitrosodimethylamine in Layers C and D, and Trichloroethylene in Layer E.
Comparison of the calculated risk to the hazard indices indicates that a hazard
index of one was exceeded for chloroform, TCE, and perchlorate in Layer C, and
perchlorate in Layers D and E. While perchlorate is a carcinogen, the action
level is set below the cancer level which is why the hazard index is used.

Specific Comment h) Aerojes Reliance Upomistitutional Controls. - Eecutive
Summay pages ES-7 ad 12 réerences to institution& controls & a means to a@dress the
problems created the plume is higly problematic. Aerojet was obligted in the RFS
to prepare a plan to remethe numerous problems createdtiy off-site migation of
the toxc chemicals that it released into the soil armigdwater.To accomplish this
objective will require that Aerojet both cleanup the off-site contamination, and also
replace lost water supplie¥he removal of contaminated wells from production in
accordance wih DHSdirecives does natacheve ether purpose.The so-cdkd
institutiond controls do not réuce contaminant mobility, toxicity, or volume The
repeated reference to the closure of sup@ils as a consumer sateyd is further
evidence of Aerat’s lack of a ancere effortto creaé a usefuRI/FS.

USEPA Response to Comment #427 - One component of the Remedial
Investigation/Feasibility Study (RI/FS) is the review of institutional controls (ICs)
to augment the remedy for protection of public health. The focus of the remedy
is containment of the contamination followed by restoration of the aquifer
between the on and off-property extraction wells. The Department of Health
Services action levels for removal of a drinking water well from service happens
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to be an IC for protection of public health; however, it is an auxiliary safeguard
and not the primary focus of the remedy.

Specific Comment i) ang Term Effectiveness and Permanence. the Executive
Summarypag ES-10, Aerojet contends there is no realistic basis for evaluiaegng
extent to which aquifer restoration will occur and over what time peratojet should
have been ablto provide a reasonaplccurag predction of he novenent of the pume,
the actions necessatty achieve cleanup, and the period of time necessaymplete
this proess.

USEPA Response to Comment #428 - Comment noted. In the Remedial
Investigation/Feasibility Study (RI/FS), Aerojet provided an estimate of the plume
extent in 25 years and the associated cost of alternatives for this 25-year period.
To determine the length of the remedy alternatives, the USEPA used the
groundwater RI/FS particle tracking model and retardation rate for contaminants
of concern to estimate the time frame for remedy completion; this information
was used to revise the estimates, which were provided to the community in the
proposed plan. The time frames and cost (in total present value) to complete
each of the remedy alternatives that were protective of public health were
provided to the community in the Proposed Plan submitted for public comment
November 2000 and at public meetings held December 7, 2000 and January 17,
2001. Aerojet has commented on the USEPA's efforts. See USEPA Response
to Comments #135 through #151.

Specific Comment j) Short-Term Effectiveness. - OnepdffS-11 and ES-12, Aerojet
states hatthe shortterm effeciveness oftie varous renedial alternaives s measured by
the proecion provded byeach dumgthe constuction and mplementation process.
Aerojet then repeats the comment that, under all alternatives, the commmymadiected
from exposure to contamination thrdu@pHS drinkingwater standardsRemoval of a

well from service because of failure to meet water quatapdards does not improve the
short-tem efectiveness of ay remedial dternaives.

USEPA Response to Comment #429 - Until the groundwater is restored for
drinking water use, one of the components of the remedy for protection of public
health is removal from service of contaminated drinking water wells.

Summary- The RIFS is inadequate in the numerous respects identified in this letter,
including the falure b provide aternaive © rephce bstwater sourcesd conaminaion;
failure to assess the impact of the selected remedial alternative anuhe\wgater; and
failure to provide for adequate characterization of the pluAszojet should immediately
be required to take steps to remdlaly deficiencies and provide an/IR8 that achieves
the intended purpose.

USEPA Response to Comment #430 - See Response to Comment #413 for
replacement of lost water sources. See Response to Comments #413 through
#422 for impact of the selected remedy on groundwater. See Response to
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Comment #422 for adequate characterization of the plume. The USEPA and the
State of California are negotiating with Aerojet at present to modify the Partial
Consent Decree so that the Aerojet Site divided into operable units and
remediation of the site can be expedited. The Western Groundwater Operable
Unit is the first operable unit under the modified approach.

431. Written Comments Receved from Carmichael Water District. While it is understood
thatthe tiree coraminans driving the degyn of the ckan-up phn are perchlrat,
NDMA, and TCE (VOCs), the plan must have a pang in place that will identifiand
guantifycontamination from other compounds in the treatment diseharg

USEPA Response to Comment #431 - Aerojet submits an annual Groundwater
Monitoring Plan to the agencies for review; this plan includes evaluation of
practical quantitation level and method detection limit for chemicals of concern;
the extent, frequency, and type of any appropriate analysis for tentatively
identified compounds; and identification of the current drinking water standards
(state and federal maximum contaminant levels). When any tentatively identified
compound is found to be present in the latest years sampling data, data will be
reviewed to further identify the compound and to determine if a change is
needed in the sampling protocols. Where the action level for a chemical of
concern is below the current practical quantitation level, a method review will be
conducted annually to insure the best detection capability is being used. If on-
site surface discharge is selected for the remedy, discharge limits will be in
compliance with the substantive provisions of an NPDES permit specified in the
ROD; discharge off-site will require an NPDES permit.

432. Contamination characteaion must be done with sufficient frequerstyas not to place
our customers at health risk from drinkiogntaminated source watefFhe plan states
that dilution and downstream treatment provide reduced Hskvever, some current and
future chemicals of concern magt be treatable with available treatment technolig
water treatment fecilitie s.

USEPA Response to Comment #432 - Comment noted. A sampling plan will be
part of the remedy for the operable unit.

433. If additional chemicals of concern arise that were not identified in the proposed plan, they
should be addressed immediatahd included in revisions to the remediation pl&he
dischar@ should cease until such issues are satisfactatdyessed.

USEPA Response to Comment #433 - Comment noted. If surface water
discharge is selected, the discharge will be suspended if contaminates are found
that exceed the discharge standard.

434. Any and all discharg of treated water into the American River must meet the California
Department of Healthe®vices primaryand secondargcceptable drinkingvater
standards Any dilution of treated water to meet these standards must be done in a
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controlled manner prior to disch&gto the river, i.e. the plan cannot rejyon the river
to perform the dilution process.

USEPA Response to Comment #434 - If surface water discharge is selected, the
discharge will meet or be more stringent than the Department of Health Services
drinking water standards and the treatment system design will not rely on river
dilution to meet the standard.

There must be an immediate notification process to our District and other downstream
users when and the dschar@ exceeds acceghble drnking water standards and any
liability due to such dischaggnust be the responsibiliof Aerojet, not downstream

water purvegrs such as Carmichaeld®r District, who relyon the American River as a
water supplysource.

USEPA Response to Comment #435 - Comment noted. If surface water
discharge is selected, Aerojet will be required to notify downstream water
purveyors that could be adversely affected if any discharge to the river exceeds
acceptable drinking water standards.

The contaminant treatment facilipyocesses must be validated under all conditions of the
normal operation to affect treatment standa®isch validation includes requirements for
maintenance to assuretreatment objectives.

USEPA Response to Comment #436 - Comment noted. If surface water
discharge is selected, the treatment systems will be designed to exceed the
normal operating standards including discharge monitoring. Maintenance of the
treatment facility will be part of the facility operation plan.

The Department of Health Services, throulge Office of DrinkingWater, must have the
immediate and unilaeral authority to orde cessdion of treatment disdarge into the
American River. The Camichael Water District is eager to work with dl parties to
assure implementation of the above conditions for plan acceptance.

USEPA Response to Comment #437 - If surface water discharge is selected, the
USEPA and the State will enforce the discharge requirements which will meet or
exceed DHS requirements.

Letter from Jim Sequeria, City ofSacramento, Dept. Of Utilities to Charles Berrey
(1/25/01) The Cityof Sacramento (Cijyappreciates the opportunity provide

comments on EPA Regn IX's Proposed Plan (Plan) to addressugpdwater

contamination in the western area of the Aerojet site, as described is IR®A&mMber

2000 fact sheetThe Cityprovides water to more than 120,000 customer accounts
servingapproxmately400,000 peopleThe Citytreats surface water at two facilities, the
E.A. Fairbairn Water Treatment Plant on the American River, and the Sacramento River
Water Treament Plantjustdownsteamof the confuence ofhe Anmerican and

Sacramento RiversiWe are activelynvolved in protection of the qualityf our drinking
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water source water, and hig value the American River as an important resource for the
entire regon for its manybeneficial usesThe Citystrondy opposes the discha@f 10
million gallons pe day of treated waer unless it @an bedemonstraed tha no deectable

levels of contaminant chemicals will be found in the receigingam, the American

River, particularlyduringlow flows (<500 cfs).The Citys additional comments are
provided below in A througD.

USEPA Response to Comment #438: If there is surface water discharge, Aerojet
will be required to test treated groundwater on a weekly basis before it is
discharged to surface water. Any surface water discharge will be protective of
human health. See also USEPA responses 439 through 449 for responses
pertaining to proposed remedy.

A. Constituets of Conern
l. Table 1: Chemicals of Concern in Groundwater goagf Plan

1. Chloroform - The upper end of the raghown for the remedial
action objective (.43-100 ppb) is not sufficientiotective of
human health. Under the SeabDisinfectants and DisinfectionyB
Products Rule, the California (CA) Department of Health Services
(DHS) Maximum Contaninant Level (MCL) for Totd
Trilialomethanes is 80 ppb.

USEPA Response to Comment # 439: Chloroform has been detected in very
few wells and should be destroyed by UV oxidation or removed by air stripping,
So it is anticipated that chloroform will not be present in treated groundwater at
detectable concentrations.

2. Vinyl Chloride - The upper end of the ranghown for the
remedial action objective (.05-5 ppb) should be 0.5 ppb, which is
the CA DHSMCL.

USEPA Response to Comment #440: The discharge limit for vinyl chloride will be
set at CADHS MCL. Vinyl chloride has been detected in very few Layer C, D
and E wells and volatilizes readily, so it should be destroyed by UV oxidation or
removed by air stripping. It is not anticipated that vinyl chloride will be present in
treated groundwater.

3. The fixed numbers to be selected tne Record of Decision (ROD)
for the Remedial Action Objectives should provide a reliable
margin of sdety to ensuretha dl Aerojet discharges are bdow
drinking water MClLs. The Remedial Action Objectives should be
reviewed and modified in the future as needégkatment should
be provided with consideration of California Public Health Goals
(PHGS) or absent stateas, federal MCGs for current and any
future chemicals of concermew treatment technolaes for the
Aerojet site should be evaluated and utilized if it is determined that
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theyachieve better pollutant reduction and reduce ri3ke to the
extremelylong duration of the proposed clean-up of 24@ung, it is
important that reevaluations occur on a reasonable frequency
ensure that all environmental problems are bauheguately
addressed with the most appropriate available techyolog

USEPA Response to Comment #441: The numerical cleanup levels set in the
ROD will establish the levels that must be achieved in the aquifer, not the levels
to which groundwater must be treated before discharge. For example, if 4 ppb is
the aquifer cleanup level for perchlorate, then groundwater with higher
concentrations must be contained (limited from spreading beyond the
groundwater extraction wells) and extracted until the concentration in the aquifer
is less than 4 ppb. Once extracted the groundwater must be treated so that
concentrations of all chemical compounds and water quality parameters of the
treated groundwater will meet either drinking water standards, if directly
discharged to a drinking water system, or effluent and receiving water limits if
discharged to surface water.

d. There is no indication of what chemical concentrations are
expectd n Buffalo Creek andhie Anmerican Rver as a restbf
the 7,000 gm discharg - particularlyduringlow receivingwater
flows.

USEPA Response to Comment #442: It is anticipated that chemical
concentrations in surface water will be non-detect when treated groundwater is
discharged to surface water. Also see the responses to Comments #438, 439,
and 440.

2. EPAS duly 19, 2000 Aerojet Superfund mailimgcluded a section entitled
"Threats and Contaninants". Several metals ae listed &s soil
contaminants on-site, includirapromium. Have these chemicals been
detected in thergundwaterHas an evaluation been conducted on the
potential migation of these metals into theogndwater and the need for
treatment? Whatare he phns for teatment if these atals are presentr
coningency plans f theyare det¢cied n the fuure?

USEPA Response to Comment #443: Chromium and other metals were not
present at concentrations above Maximum Contaminant Levels or the Region IX
Preliminary Remediation Goals in groundwater samples collected from wells in
the Western Groundwater Operable Unit. See the Response to Comments
#238-242 regarding analyses (including metals) performed for groundwater
samples collected hydraulically downgradient of source areas, in peripheral
areas, and on the western property boundary.

The presence of metals in groundwater is a concern for the operation of a
groundwater treatment plant because some metals create scale in pipes and
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treatment units; over time, scale (deposits) can clog these pipes and treatment
units. Piping and treatment units will be checked to ensure that scale is not
forming. If scaling observed, analyses for metals and constituents like
carbonates will be performed and the treatment system will be modified as
necessary. If metals are detected above discharge limits, the treatment system
will be modified to include treatment of metals.

3. The Plan should include a contemgy plan if problems arise such as
detects above levels approvedthg Regonal Water QualityControl
Board or CA DHS.fladditional chemicals of concern arise that were not
identified, theyshould be addressed immediatahd included in revisions
to the remediation planContingencies should be in place to cease
discharge until sud issus are saisfactorily addressel.

USEPA Response to Comment #444: In the Consent Decree or Unilateral
Administrative Order implementing the remedy, Aerojet will be required to have
an action plan to address detections of chemicals in groundwater samples
collected from monitor wells installed to monitor containment. Aerojet will also be
required to modify their surface water discharge if chemicals are detected in
treated groundwater. If additional chemicals of concern (COCs) are detected,
the Record of Decision may be modified to include additional COCs.

B. Monitoring Progam

1. Monitoring should include the receivingaters, includinghe American
River upstream and downstream afffalo Creek. The frequen®f the
monitoringprogam should be sufficient to reduce risk to the receiving
waters and its beneficial uses, includingreasingnonitoringfrequency
when thee are substatial redudions in rive flow. Detection limits,
methods, constituents or other factors should be appropriate to ensure that
collected data provides appropriate information to protect human health
and aquatic life.These parameters should be adjusted to keep current with
future water qudity standads and guiddines and available laboraory
technolog. The monitoringprogam should include an panded list of
all potential chemicals of concern on a reasonable frequererysure that
if present at levels of concern, additional chemicals of concern are
identified and addressed.

USEPA Response to Comment #445: The Consent Decree or Unilateral
Administrative Order implementing the remedy will specify the monitoring
requirements for the receiving waters. The Record of Decision will specify the
discharge limits for chemicals of concern; these discharge limits will be protective
of human health and aquatic life. The Record of Decision will have a provision
for review of the remedy to insure it is protective of human health and the
environment.
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2. The Plan should include notification procedures to contact downstream
water purvegrs when monitoringesults egkeed MCIs, detects are found
in the American River, or arsignificant problems with the dischagr
remediation ectivities tha affect American River water qudity are noted.

The discharg should also be immediatedgased.This is essential to
ensure protection of public health.

USEPA Response to Comment #446: If surface water discharge is selected as
the reuse option, Aerojet will be required to notify downstream water purveyors
that could be adversely affected by any discharge that exceeds drinking water
standards. If chemicals are detected in treated groundwater above discharge
standards, the discharge will be terminated.

3. The Plan should include ooigpg monitoring inspections, and evaluation
of siteconditions, in¢udingthe physical equipment utilized for theclean-
up to ensure that it is functionimgrrectly

USEPA Response to Comment #447: Comment noted. The Consent Decree or
Unilateral Administrative Order implementing the remedy will include provisions
for groundwater monitoring, inspection of monitor wells, inspection of extraction
wells, pumps and piping, and inspection of treatment plant equipment.

C. Residud Contaminants
The Plan includes statements ongsag (see second paragh of inset boxand
12 (see fist senence of pag) thatthere s reduced 8k for the preferred
alternaive 4Cbecausehte waer would be teaed before use bgonsuners (i is
stated in the Plan that dilution and downstream treatment provide reduced risk).
However, some current and future chemicals of concermmwialye treatable with
available treatment technolkpgt water treatment facilitiesThe Plan should
ensure that there are no residual contaminants above acceptable levels.

USEPA Response to Comment #448: Aerojet will be required to treat
groundwater to reduce chemicals of concern to protect human health. If the
treated groundwater will be discharged to a drinking water system, it must
comply with CADHS requirements. If the treated groundwater is discharged to
surface water on-site it must comply with the substantive requirements of an
NPDES permit; discharge off-site will require an NPDES Permit. See also
USEPA response to comments 317 and 445.

D. Water Rights
Has an analys been conducted of water hig and how the proposed diversion
from the FBlsom South Canal affects other water divertefé® Plan needs to
consider water rigts for American River water, and identtfye amount of water
planned for diversion(See Plan, pagp, inset box2nd paragaph. "The cost
estimate for this option intudes nev piping from theFolsom South Qad to a

Page 143 of 156



new surface water treatment plant that would sufiywater purveys'systems,
replacinglost water supplies)”

USEPA Response to Comment #449: The analysis and assignment of water
rights is not part of the proposed plan or the Record of Decision. Water rights
will be determined in accordance with state law.

5. The Cityof Sacramento opposasy additional diversions from theolsom South
Canal. Replacenentwater for affeced waer purveyrs fromthe Fosom South
Cand is not onsistat with theWater Forum Ageement.

USEPA Response to Comment #450: At this time, surface water discharge has
not been selected, and diversion of water from the Folsom South Canal is only
one option that is being considered. Any additional water rights created by the
OU-3 treatment discharge would be determined in accordance with state law.

451. Email from Robert J. Mcgarvey to Charles Berrey (1/29/01). My wife and | have
been homeowners in Rancho Cordova since 19%& have seen marghangs in our
communitythat have affected us and our quatifyife. Rancho Cordova was the most
rapidly growing communityin Sacramento County the 50s, 60s and 703he
development slowed in the 80s, but we are mofamyard a@in today We believe that
the new gowth can be much more ratiyely affected if Alternative 4C is adopted the
USEPA than if Alternative 4B chosen.Both will stop the goundwater contamination
plume. Speakingonly as a citizen of Rancho Cordovaupport Alternative 4B

| am veryactive in mycommunityas a member and past President of the Cordova
CommunityCouncil, member of the Rancho Cordova Chamber of Commerce, the
Cordova CommunitylanningAdvisory Council, Mather Restoration AdvisoBoard,
other boards and councils, and an active member ahurch. | speak to quite a few
people, and water is a concern for maAg part of Rancho Cordova Aerojet is also
concerned about our watefFhe sooner thegan treat the contamination the better off we
will be.

Adopting Alternative 4Bis the best choice for Rancho Cordova, and the USEPA should
move forward with it. Thank you.

USEPA Response to Comment #451: Contaminated groundwater will actually be
extracted and treated more efficiently in alternative 4C than in alternative 4B
because the extraction wells will be placed near the current maximum extent of
the contaminant plumes, instead of waiting for the contamination to migrate to an
outer ring of extraction wells and contaminate areas that currently have clean
water. In addition, because alternative 4B is estimated to take 108 years longer
than alternative 4C, it would likely be necessary to dig up and replace piping
several additional times; this will result in more disruption to the community.
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452. Email from JaneDaly (Branch Manage, First Bank and Trust, Rancho Cordova
Office ard Rancho Cordova Chamber Board Member) to Charles Berrey (1/29/01)
On behalf of the Rancho Cordova Chamber of Commergeuld like to epress my
support for Alternative 4Bor the appropriatergundwater treatment alternative for
Aerojet. This alternative makes the most sense for the commohRancho Cordova as
a whole. Thank you for your consideration.

USEPA Response to Comment #452: Comment noted. See Response to
Comment #451.

453. Email from Michael R. Gallagher to Charles Berrey (1/26/01): After reviewing
various options, believe option 4Bffers the best balance of cost and effectiveness and
should be the one selected.

USEPA Response to Comment #453: Comment noted. See Response to
Comment #451.

454. Letter from Janis Heple, Ecos Board Merber: Thank yu for your efforts and
involvement with the two communitypeeting in Rancho Cordovan the past two
months. | believe it was valuable havimgore than one meetingnd Iknow that it meant
more work for a geat manypeople involved with this project.

| am writingin order to provide input from the Environmental Council of Sacramento
(ECOS). ECOS has followed the progss on the site for marygars now, and has
previously made comments on theRCRA dean-up dso in pogress.

We acknowledeg that the Aerojet-General Corporation site is aftims waste site with
ardatively short yet complex history. Theissueof ranjection is an especialy sensitive
issue, gven the historyf reinjection on the site in the late 80’s and e@@is. Given the
potential options, and the issues as discusseounfgct sheets and duririge
communitymeeting, ECOS would like to g on record as supportir@ption 4C.

Thank yu verymuch for this opportunityo comment.

USEPA Response to Comment #454: Your comment will be part of the public
record.

455. Letter from Jeanne Dunkinson: | am writingto provide mysupport for the western
groundwater remedglternative 4Brather than 4CAs | understand, both 48nd 4C will
stop the plume of contamination and clean tteeigdwater of concernHowever, 4B
will do so in amanne tha is mud less disruptivedo thecommunity

As a resident of Rancho Cordovayduld like mysupport of 4B to be placed on record
with your agency
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USEPA Response to Comment #455: Comment noted. Because it will take an
additional 108 years to clean up the groundwater contamination if Alternative 4B
is chosen, it is likely that it will be necessary to dig up the piping to repair it or
replace it two or more additional times; this will result in more disruption to the
community.

Email from Terry Cochran: As a member of thedlsom communityand the lbos Rios
CommunityCollege Board of Trustees,urge your favorable consideration of Alternative
4B.

This Alternaive can beimplemented faste, easier and morecost dfectively, dlowing
Aerojet to start treatinthe contamination sooner than 4C would allow.

Further, 4C would result in a sigicant disruption of communityransportation.

The science and technologre exctly the same, so whyot? Please take the common
sense approach, one that fullynsiders AL the interests of the communityto
consideration!

USEPA Response to Comment #456: The science and technology are not the
same for these two alternatives. The remedy for Alternative 4C will be
completely implemented 20 years before portions of the Alternative 4B remedy
will be implemented. In addition, in Alternative 4B, the contaminant plumes are
allowed to continue to migrate; this means that portions of the aquifer that are
currently clean will be contaminated. More time will then be required to clean up
this additional contamination. Because it will take an additional 108 years to
clean up the groundwater contamination if Alternative 4B is chosen, it is likely
that it will br necessary to dig up the piping to repair it or replace it two or more
additional times; this will result in more disruption to the community.

Email from Nora Kostelnik: Please make mgupport of this plan public record, so that
it will count as one of the margommunityvoices in the negiation stags of convincing
Aerojet that themgority of dtizens prdéer theEPA’s plax “C” over thdr plan “B”.

USEPA Response to Comment #457: Your comment will be part of the public
record.

Email From David And Julie De BevoiseRead and age wih EPA plan hatwould
install several newrgund-water etraction wells off the Aerojet Propertyroperty
owner in RC since 1970 and customer of Arden-Cordoagei&ervice since that date.
We have followed progess and lack of progss re this contaminatioware that some
Arden Cordova wells were shutdown and threat to additional wells disturlbsail/.g
We urge EPA to proceed ABP.

USEPA Response to Comment #458. Support for Alternative 4C noted.
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Comment from Marla Arnold (Form from 1/17/01 Meeting): It appears to me thaby
are only going to dean thenew-water entering thetop waer table and not détacking the
pollution - whid | have been told is havier than water and tha is whyit will take so
long to do the clean up.

That nothings beingdone to stop unpolluted water from enterihg contaminated area
nor is aay wals bang form to kesp it from sprad sidevays while pulling up and deaning
the top water and withoubgng after the pollution it will continue to affect the lower
water tables.

Please the proposed plan is similar to that proposed back in shee88use it doesn’dg
far enougy.

USEPA Response to Comment #459: Groundwater from Layers C, D, and E will
be extracted and treated. The contamination in the A and B layers in the
Western Groundwater Operable Unit (WGOU) is minimal and of limited extent.
The primary reason that the contamination will take so long to clean up is
because the groundwater contamination extends over very large areas of the
aquifer. For example, when the WGOU Remedial Investigation/Feasibility Study
was written, approximately 9 square miles of Layer C were contaminated; it
takes time to pump contaminated groundwater out of a 9 square mile area
without adversely impacting the aquifer. Also, see the Response to Comments
#169-170.

It is true that rainwater will percolate through contaminated source areas up-
gradient of the WGOU, but the inner ring of extraction wells, located near the
western boundary of the Aerojet site, is designed to stop this contaminated
groundwater from leaving the Aerojet property. In order to expedite cleanup of
areas where the risk to residents is the greatest, the WGOU was selected as the
first operable unit to be studied and remediated. The risk to residents from
contaminated source areas on site is likely to be minimal, so cleanup of these
areas will occur at a later date,; remediation of contaminated source areas will be
addressed in future operable units.

Email From Hptcws to Charles Berrey (12/5/00): HPT Researcmd. (HPT), a
research and development firm incorporated in 1996 that spesializechnolog
devoted to water pollution remediation, has succesdbeihch-tested perchlorate-
contaminated water samples from Aerojet.January1998, utilizingnewly patented and
innovative technologinvented byHPT, we tested treated and untreated samples,
provided byAerojet, with a series of HPT-patented proces3é= HPT-treated samples
were returned to &ry Bozach of Aerojet for testings to anyesidual perchlorate
remaning in thesanples dter HPT'’s treatment.

In subsequent telephone conversations with MeaBh, it was confirmed that the HPT
processes substantiallgduced perchlorate contamination in the Aerojet-provided treated
and untreated sampleble informed us that one of the HPT treatments resulted in a 50%
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reduction (10 ppb to 5 ppb) of perchlorafdthough we were promised copies of the
Aerojet testingesults of our treatments; theaere never providedwe believe that
runningthe perchlorate-contaminated water thtoagseries of our treatments would
reduce the contaminaion substatially more HPT’s initid testingwas veay limited due

to thesmadl samples providel and thefact tha we were essantialy “flying blind” on the
initial runs. While HPT was encourag byAerojet’s preliminarypositive reactions to

the test results, we were quite disappointed in the total lack of subsequent follow-up,
despiteour repeated contect efforts. We were ultimately told thd they had sdected an
alternate option for treatinfpe contamination and were no lengnterested in our
technolog.

HPT’s systems have margpplications, rangg from Acid Mine Drainag (AMD) to

Selenium removal to layocarbon and MTB remediation to destruction of numerous
organic compounds.This patented ionic state modification process has the atoility
destroymolecular bonds in a manner that converts them to an insoluble state or renders
them non-haardous.

While our initid testing of Aerojet sanples was short-ercuited by thecompay's

decision to applyther technologs, HP has eperienced successful on-site and bench-
scale demonstrations at or from such locations as Mammoth Mine in Shasta County
(AMD), Wantz Equipment in Vst Sacramento (Hlyocarbons 8MTBE), Pinoche

Water District (Selenium removal), and\iathan Mine in Alpine Count{Bench-tested
AMD). Keven Mayr, Superfund Project ManagEPA Regon 9, is familiar with our
technolog and has referred it to the Arn@orps of Engneers for inclusion in their new
technolog evaluations at éviathan nek Spring

We at HPT are unequivocallyonvinced that we have the technglog substantially
contribute to EPA’s treatment of the perchlorate contamination plimict, one of the
contaninated wdls outsideAerojet is locted across thepaking lot from our Racho
Cordova manufacturinpcation. A site demonstration of our remediation technglog
could befacilitated dmost immaeliately if EPA is so inteestad. Please contact Tim Hod,
HPT Director and Manufacturingeneral Manag, or David Milton, Executive Vice
Presdent

USEPA Response to Comment #460: A provision for incorporation of innovative
technologies has been made in the Record of Decision. If this innovative
technology is proven more effective than the selected technologies, it could be
implemented at a later date.

461. Email From Caroline Severs to DonHodge (12/12/00): Myname is Caroline Stevens
and Ihave lived in Gold River, (across the road from Aerojet) since 1B@®uld like to
learn more about the leak of perchlorate into the Arden-Cordatar\dervice wells.
Accordingto the Sicramento Bee, dated December 10, 2000 this chemicad keeking
in the mid-80s into our water but was not detected until d897. As a consumer,do
not recall the water district notifyg me of this. Was this the onlydangrous chemical
that was leaked into our wate/so, is it possible to identifwho in the district had the
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contaminated water once the technglegabled the water district to detect &Pso, is it
safe now?Thanks for pur help.

USEPA Response to Comment #461: The California Department of Health
services (CADHS) did a Health Consultation for Perchlorate Contamination in the
Arden Cordova Water Service Area dated 4/21/98 Aerojet General Corporation
Rancho Cordova, Sacramento County, CA CERCLIS #CAD980358832. The
report can be obtained from Environmental Health Investigations Branch of the
CA DHS at 1515 Clay St., Suite 1700, Oakland, CA 94612 or you can call
(510)622-4500. The current CA DHS personnel assigned to the Aerojet Site are
Judy Lewis and Greg Braun who can be reached at the number above. Also,
see the Response to Comments #276-281.

Prior to late 1997, the perchlorate practical quantitation limit (PQL = repeatable
detection capability) was 400 ppb (parts per billion) and no perchlorate was
detected off Aerojet property as part of the superfund site monitoring. In 1997,
the Division of Drinking Water and Environmental Management of the CA DHS
improved the detection capability for perchlorate to 4 ppb (the low end of the
USEPA risk range). With the improved detection capability, perchlorate was
found in some drinking water wells above 18 ppb state action level and these
wells were then removed from service.

With regard to N-Nitrosodimethylamine (NDMA), the detection capability for
NDMA was improved by Aerojet from 150 ppt (parts per trillion) to 20 ppt in 1998
which resulted in three wells being removed from service.

Water purveyors annually issue a list of any chemicals in the water supply; it
usually comes once a year with a water bill. The drinking water wells are
sampled monthly and monitoring wells up-gradient of these wells are also
monitored. When contamination is found at the state action levels, the drinking
water well is removed from service. When a drinking water well has been taken
out of service, the exposure pathway has been removed. The state action levels
are generally set lower than drinking water standards (MCLs) to keep the water
supply safe.

Water is pumped from the ground, it is placed in the water purveyor’s system
which results in mixing of the supply. USEPA does not know if any water
purveyor will be able to identify specific service connections that may have
received water before a well was removed from service.

462. Email From Larry Ladd to Don Hodge | have pstreceved a fnal copyof the Heath
Consultation for perchlorate in the Arden Cordovaté&¥ Service Area, andnlotice with
greatconcernhatthe daaidentfying a fenale cancer alser in the censugactof
Rancho Cordova withrgater than 99% statistical confidence is no éng the report.
The CERCILIS number for said document is CAD980358882was this cluster that
prompted the discoveyf nitrosodimethhamine (NDMA) in Rancho Cordova’s drinking
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water. Be prepared to discuss this disturbimgission at theahuaryl17 hearing | also
would like to know when the Aerojet Health Assessment Site Team with beg
deliberatingon a Health Consultation for nitrosodimdtayine in the Arden Cordova
Water. There g anple evidence m the hgh NDMA-censusriact of danage to genes
vulnerable to NDMA via imprintinglGF2, GNAS1, H19,AW).

USEPA Response to Comment #462: The CAD document referenced was
developed by CADHS and is separate from the proposed plan discussion.
Comments on the CADHS risk study should be directed to that agency. The
proposed plan was based on the risk assessment in the RI/FS which determined
that groundwater remediation is necessary.

Email from Caroline Severs to Charles Berrey (12/14/00): Ihave one other question
for you. | would like to know if anyhydrocarbon solvents were released into the Arden
Cordova water stem, at what levels, and duringpat time period If this is the case
could you please let me know what is considered a safe amount )ibathese solvents
in the drinkingwater.

USEPA Response to Comment #463: Trichloroethylene (TCE) threatened three
Arden Cordova drinking water wells in the late 80s. Carbon filters were placed
on the Arden Cordova wells that had TCE to remove the TCE to meet drinking
water standards. The USEPA Maximum Contaminant Level for drinking water
for TCE is 5 parts per billion. These wells were later removed from service during
1997 through 1999 when monitoring showed contamination by perchlorate and
or NDMA. The USEPA Maximum Contaminant Level for drinking water for TCE
is 5 parts per billion.

Contaminants which damagur lives and health DO NOT reauge political or
ownership boundaries, sask that the &leral Government should not tiy bind these
poisons to map boundaries — but follow their actutdrex Do not allow any
construction on angropertyowned byAerojet because we do not know with scientific
certaintythe exent and nature of the poisons and dang

Please cause independent testihgoil and water to happen east, north, and south of
Aerojet.

USEPA Response to Comment #464: See the responses to Comments #308
and #259-262.

Email from Larry Ladd to Charles Berrey (forwarded by Edward Urbansky) Subj:
For the Public Record on the Aerojet Rancho Cordova Cleanug1/13/01): The
cleanup plangu have proposed addresses Raeelle’'s perchlorate, but ipres Bl
Raborn’s. | strondy urge you to use the best detection technglpgssible (<1 ppb) to
define the Aerojet perchlorate plume befooa ypegn to finalize the cleanup plan.
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USEPA Response to Comment #465: This proposed plan and Record of
Decision only address contamination in the Western Groundwater Operable Unit
(WGOU). Groundwater contamination to the west of the IRCTS and south of the
WGOU is being addressed under Regional Water Quality Control Board
(RWQCB) order #97-093. Groundwater contamination north of the American
River, north of the WGOU, is being addressed under RWQCB order #96-234.
Groundwater contamination in other areas surrounding Aerojet will be addressed
in the Perimeter Groundwater Operable Unit.

466. Email from Linda Budge to Charles Berrey (1/30/01): h 1979, Aerojet General
discovered that waste disposal methods of previeassyhad moved throhdhe aquifer
and contaminated drinkingater around their plantlack Heckel, who was company
President at that time, immediatelglled togther a goup of several dozen leading
citizens to inform them of the situation and let them know that Aerojet intended to inform
them about the problenThat goup of citizens included the CourfBgpervisor, County
Executive, industnand labor leaders, the Rancho Cordova Chamber of Commerce, the
PlanningAdvisory Council, and public safetfficials, to name a fewlt was my
privilege to be a part of thatrgup.

The solution that is beingroposed todaio address the additional problems that tueg
the conmunity face & presergd by Aerojet in thatsane sprit of disclosure and concern.
| am, therefore, writingo you personallyo support the plan labeled 4hich is being
proposed byAerojet.

Citizens are concerned about the Idagn health of the communjtgnd it is important to
acknowledg that 4Boffers manyadvantags to addressintpeir concernslt can be
implemented morequickly, moresimply, and with aminimum of disruption to th&bric

of the communitythan anyother solution proposediB is more cost effective and allows
the process of treatment to bemgich sooner than amgher solution proposed.

It is important to understand that this commurstgiot like othersgu micht have dealt
with. Although home to 75,000 residents, it is an unincorporated commuhig/not a
City with City powers and a public works departmelttis, however, also home to
60,000 people who come to work here each Hdaydon’t live here.Transportation and
the process ofafting around on local streets are vamnportant aspects of community
life. We are about to spend the néwo and a half gars with several major
transportation projectsiAerojet’s solution 4Bto its credit, causes the minimum amount
of disruption, especiallyn the contekof other construction projects for the area.

Again | urge you to facilitate the approval of 48 a method of creatiragn immediate
and effective solution, on a cost effective basis, with a minimum amount of disruption.

USEPA Response to Comment #466: It is unlikely that it will take 2.5 years to
install the piping for either Alternative 4B or 4C. Further, because Alternative 4B
will take 108 years longer than Alternative 4C to cleanup the aquifer, it is likely
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that it will be necessary to dig up the piping and replace or repair it several more
times if Alternative 4B is implemented.

Letter from G. Alan Hunter, Rancho Cordova Chamber of Commerce to Charles

Berrey (1/24/01): Representingver 750 member businesses, the Rancho Cordova
chanber of @mmerce Bkes an adve sand on he ssuesmpactng our conmunity and
members.The Chamber offers our public comment on USEPA’s preferred alternative for
the remediation of the ¥tern Groundwater Operable Unithe Chamber endorses
Alternaive 4B over the USEPA'’s preferred choice of Alternative 4C.

Aerojet recenthhosted our chamber board of Directors to a tour of tmeurgiwater
biological treatment facility It is our understandintpat the EPA’s estimate of 2468ars
to achieve cleanup in Alternative 4C establishes this levelfonthe comparison of the
other proposed Alternativémsed on the current level of technglodf is evident tha
Aerojet is on the leadingdge in the development and application of techn@sghat
will quickly clean thecontaminaion and providesde, dean waer. Aerojet has proven

its ability, as evidenced bythar development of this first of its kind faility , achieved
within two years of the order to remediate Perchlorate and NDMA.

Alternative 4Bprovides the least disruptive solution for the Rancho Cordova community
while preventinghe spread of thergundwater plume, cleanirte water, and protecting
human health and the local environmenhe impacts on the communiby

implementing Alterndive 4C is etremely important in light of aurrent transportdion
improvement projects planned in the area over thethexe ears. More than thirty
transporétion improvenent project are schedall b take place n the nain travel

corridors of this communitguringthis time period.The additional two and one-half

miles of extra piping required by 4C will severely impact commute traffic for themore

than 70,000 empl@esthat commute to jobs in Rancho Cordova duthig heavy
construction period.

Since both alternatives stop the contaminant plume, provide safe, clean water and enjoy
the approval of the State of California, we believe the determfaatgr to be the impact

of implementaion on thelocal community It is gopaent Alternaive 4C will have the

greatest disruptive influence on the residential and business comminéyefore, the
Rancho Cordova Chamber of Commerce endgkitesnative 4B

USEPA Response to Comment #467: Both Alternative 4B and Alternative 4C
allow for the implementation of innovative technologies that could reduce the
cleanup time. These innovative technologies would likely be most effective in
treating the higher contaminant concentrations that are located closer to the
Aerojet site boundary and in areas where the Alternative 4C interior plume wells
will be installed. This would enhance the effectiveness of Alternative 4C and
may not require installation of that additional wells that would definitely be
required to implement an innovative technology for Alternative 4B. Also see the
Response to Comment #86. See the Response to Comment #466 regarding the
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potential disruption during construction and repair/replacement of underground
piping.

Memo from Ron Suter of Sacramento County Dept. Of Regional Parks, Recreaton
and Open Spae (2/1/01) | am askinghat you consider this request to fund
constuction of a reservoiand wagr distributon systemto receve rechimed waer from
the Aerojet Superfund Site at Mather, Californidis request would include a
distribution sgtan to movethewater from thetreatment fecility to Mather Golf Course
as well as an irriggion system to spread the water thrbwogt the 169.65 acres of thely
course.

Background: The Deparnent of Regional Parks, Recreaiton and Open [&ace acqued
Mather Golf course and 1400-acre Reml Park in 1994 from the United States Air
Force. Sinee tha time, various ewvironmentd issues have been identified tha include
clean up of the propertyContaminated @pund water is currentlgeingtreated at Mather,
on site. It is our understandintipat this process will be panded in the near future and
tha theavailability of remediated water will increase dramatically. Currently, irrigation
water for the glf course and park is drawn directhpm deep wells.

Proposal: We understand that the proposed work plan for the Aerojet Superfund Site is
to discharg the treated water directiyto the nearbgreek. Our proposal is to use this
water on the glf course in eghang for fundingthe construction of an irrajon storag@

lake (reservoir), pump station, and iatign system. The reclaimed water would be
pumped directlynto the proposed newolf course reservoir (between holes 10, 12 and
18). From there, it would be pumped into the nesif gourse irrigtion system. Any

excess water could be diverted to Matheké. or directlyinto the creek.

Justification and Benefits: There would be several benefits to this proposal.

. The majorityof the treated water would be used for atign purposes instead of
beingdischargd directlyinto the nearbygreek.

. The golf coursewould at as anaurd filter for thereclamed waer bdoreit is
reused or dischaegl into the creek.

. The wells at the @f course would be used ortly supplement the treated water,
thus reducinghe draw on the water table pgrhaps as much as 200-300 acre feet
per year.

. It would provide an epellent opportunityor positive public relations.

Conclusion: As with most gvernment agncies, we are alwayrying to find better way

to conduct our businesdhis is one of those rare occasions where both entities involved
can benefit from workingogether. Our golf course would benefit from beiraple to use
thereclamed waer instead of depleting thewells and thewater table while addinga

water featureto thegolf course The EPA would beefit from puttingthis reclamed

water to @od use in a public facilityather than dischairtp it directlyinto the local

creek.
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USEPA Response to Comment #468: Right to the water being extracted and
treated by Aerojet will be determined in accordance with state law.

Letter from the Sacdamento County Sheiff' s Department, Lou Blanas, Sheiff
(1/26/01): I am writingto you in re@rd to the Aerojet Superfund Site topegss my
support for Alternative 4Bor the remediation of the ¥gtern Groundwater Operable
Unit. The ERA has accegtd two akernative plans dentfied as Aternaive 4B and
Alternaive 4C. In reviewing both, it is ¢ear tha Alternaive 4B pose theleast impact
on public safetyn regard to traffic disruptions and their impact on enesigy vehicle
response.

Alternative 4Bis less disruptive to the roadven the Rancho Cordova area and can be
accomplished in a shorter period of timkEhe State of California has approved both
alternatives in stoppintihe contaminant plume and providisafe, clean waterDuring

the time that this project will take place there are also other transportation projects taking
place in the area that will add to the disruptidinis disruption to the communignd

limiting emergncy vehicle access in the impacted area must be taken into consideration.

Transportation and mobilityoncerns for he public and ememgy response providers
necesgsete the use of Alernatve 4B. It is for these reasons anlkt factthatthe Sate of
California endorses both alternatives thatipport Alternative 4B

USEPA Response to Comment #469: Because Alternative 4B will take 108 years
longer than Alternative 4C to cleanup the aquifer, it is likely that it will be
necessary to dig up the piping and replace or repair it several more times if
Alternative 4B is implemented. This would represent a continuing source of
disruption. It should also be noted that the implementation of either alternative
would require minimizing the impact on emergency vehicle access.

Letter from the FolsomRancho Cordova El Dorado Transportation Managenent
Assocation, Rebecca Garrison (1/27/2001): The Folsom Rancho Cordova El Dorado
Transportation Managnent Association (RED TMA) appreciates the opportunity
publidy comment on theU.S. EPA’s préerred dternaive for theremediation of the
Western Groundwater Operable Unithe TMA represents more than 100 emplsy
alongthe Hichway50 Corridor and advocates for improved mohilggcessibilityand air
qudity dongthecorridor.

The FRED TMA prefers Aternaive 4B b the UEPA’s preferred chaie of Aternatve
4C.

Alternaive 4B will provide theleast disruptivesolution for thes0 Corridor while
preventingthe spread of thergundwater plume and protectihngman health and the
local environment.The short-term impact of implementation of Alternative 4C is
especiallysignificant in light of current transportation improvement projects planned
alongthe Corridor.
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During the nex three ars, the 50 Corridor is scheduled for more than thirty
transportation improvement projectis.is our belief that coordinated efforts for
remediatinghe Western Groundwater Operable Unit must take into account the impact
of these vital transportation projectBhese improvements include Hi@ccupancy
Vehicle (HOV) lanes for Higway50, road improvements for Folsonoldevard, a major
overhaul of the Sunrisedilevard intercharggand the exension of lidnt rail to Folsom
(includinga gade separation at SunriselBevard).

During this time, a communitgutreach campaimgwill be conducted on behalf of
Caltrans, Sacramento Couratyd El Dorado Countlp inform commuters of alternative
transportation options and detours over surface streets to avoid traffestiong
Alternative 4C’s requirement for installirgseries of redundant wells and an additional
2.5 miles of water lines throhghe Rancho Cordova communityll seriouslyimpede

the redirection of commuter traffic durinigis heavyconstruction period.

Both alternatives stop the contaminant plume and provide safe, clean Beatier.
alternatives have the approval of the State of Califorfifaus, we believe that due to the
transportaion and mobilityimpact to this mgor commutecorridor and thecommunities it
serves, Alternative 4C is not the appropriate remediation choice.

The RRED TMA supports Alternative 4B

USEPA Response to Comment #470: Alternative 4B is not as effective in
preventing spread of the groundwater contaminant plumes because it allows
contamination to migrate into large areas of the aquifer that are currently clean.
Because contaminants are allowed to migrate, necessitating cleaning up a much
greater contaminated area, it will take an additional 108 years to cleanup
groundwater if Alternative 4B was implemented. This would result in additional
disruption to the community because it will likely be necessary to dig up the
pipelines several additional times for repair and/or replacement during the 108
year period. See Response to Comment #469 pertaining to traffic disruption.

The additional wells in Alternative 4C are not redundant, but are necessary to
contain the groundwater contaminant plumes in the D and E aquifer at their
current extent.

471. Letter fromthe Sacramento Metropolitan Chamber of Commerce, Russel J.
Hammer (1/29/01): On béndf of the Sacramento Meropolitan Chanber of Commece, |
am writing to ommend Aeojet and theEPA for haiing developed an dfective and
reassuringemediation progam for the Aerojet Superfund site in Sacramento County
We atthe Meto Chanber are vergencouragd atthe progess hathas been atle bward
developinga comprehensive cleanup on this site.

The Metro Chamber also would like topegss its support for remedyternative 4B As
we understand the situation, both Alternativesasid 4C have been determined to
provide the higest level of protection of surroundingighborhoods, will stop the spread
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of the contaminant plumeand will providesde and dean waer to thosehomewneas and
businesses who have been impactethbygoundwater contaminatioriThe primary
difference beween hese opbns s the nunber and pcenentof extracton and teatment
wells on the western side of the Aerojet property

As representatives for theregion’s busings @mmunity we bdieve Alternaive 4B is the
preferred alternative for the followingasons:

It requires fewer wells and pipelines, thus less intrusion and disruption to nesidants
and busineses duringdrilling opeations.

Much of the required pipe in both options will be placed al@aglwag in the regon,
thus disruptingraffic duringconstruction.Because it involves fewer miles of pipes,
Alternaive 4B is theprderred option from thébusiness @mmunitys paspective.

While Alternative 4B has lowe capital costs asocated with it, it could requirealonger
period of time to treat all of the impactegndwater to safe level§ hus it could well
prove to be the more costhy the alternativesHowever, Aerojet and others fulgxpect
improvements in gundwater remediation technolotp sighificantly shorten the
lifespan of this effort.We believe Aerojet should be able to implement the most cost
effecive treament plan n order o fully realze the effciencies and sawigs thatresut
from the improved technologs that are certain to be developed in the comypeags.

Again, lwant to emphasezthat our preference for Alternative 48predicated on our
understandinghat both of these options will fullemediate thergundwater
contamination & the Aerojet site will stop thecontaminaion plumefrom furthe
migration and will provide safe and clean alternative water supplies.

The Metro Chamber believes that Aerojet’s parent compaagCorp, is a leader in our
regonal economynd has demonstrated its commitment to addres$sitigightly and
conpletely the verydiffi cult chalenges t faces. We apphud the conpanyand he ERA
for developinga longterm solution to this problem.

USEPA Response to Comment #471: See the responses to comments #469 and
#470.
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